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Flooding and Recovery of the 
Astoria Tunnel--I 


By Harotp CAarrpentrer 





SYNOPSIS—The great difficulties in 
through the headings of the Astoria tunnel, de- 


holing 


scribed in these pages two years ago, were surpassed 
pa y { l 
ree 
The 


tunnel was drowned out, except for the Bronw end, 


hy troubles arising in the bench excavation. 


Grout seal- 
ing on a huge scale finally controlled the leak. 


which was saved by a narrow margin. 





Two years ago, at the very time when the writer’s 
previous article describing the construction of the Astoria 
tunnel up to the point of holing through on July 1%, 
1913, was going to press’, a tremendous flow of water 
burst into the tunnel, flooded three-quarters of its length 
and, filling the Astoria shaft, submerged the pumping 

: ; i 
plant. The following recounts the chief events in the 
successful struggle to recover and complete the tunnel.* 

*Resident Engineer, Astoria Tunnel; 
and Power Co., New York City. 

See “Engineering News” of Oct. 16, 1913, p. 737 


2°The Astoria Tunnel connects the Astoria plant of the 
Consolidated Gas Co. of New York at Astoria (on the north- 
west corner of Long Island) with a future distributing station 
at East 132nd St. and East River, Bronx (see Fig. 2). It will 
be used to carry gas by means of 72-in. cast-iron mains from 
the Astoria plant, which will be the largest gas plant in the 


Astoria Light, Heat 


FIG. 1. 


THE ASTORIA TUNNEL, NEW YORK CITY, DEC. 1, 1913 
This shows tunnel partly unwatered after flood of Oct. 5, 1913, caused by a leak of 12,000 gal. per min. in bench 


The tunnel is 4.662 ft. long. Its ends are in Fordham 


1.200 ft. 


distances of 


‘00 ft. 


enelss, for north trom the 


shaft and south from the Bronx shaft 


these two points it passes through Inwood dolomite, and 


it Was on the contact between the <¢ TWO TOCKS 


nearest the 
bronx shaft, for a distance of about 400 ft.. that seams of 


} 


disintegrated rock carrying water under high pressure (95 


lb. per sq.in.), were constantly encountered. 

The width of this contact zone of decomposed. rov 
150 ft. normal to the 
to the tunnel’s crossing it at an angle, the 


Was Involved. 


found to be about strike, bul owing 


ereater distance 


Because of: the fact that the tunnel was 250 ft. 


below 
the surface of the river and therefore compressed air 


could not be used, the building of the tunnel through 


] 


this water-bearing section presented unusual difficulties 
and required unusual methods to overcome them, 


Still 


world, with its ultimate capacity of 
in 24 hr. (40,000,000 cu.ft. capacity is now constructed and ir 
operation), to the growing northerly section of New York 
City, the Borough of Bronx, the population of which has in- 
creased from 88,000 in IS¥0 to (estimated) in 1915 
The reasons for its construction, its general details (see Figs 
2 and 3 of the present article) and the difficulties encountered 
and successsfully overcome up to the time of holing through 
the heading, were described in the previous article (see pre- 
ceding note). 


240,000,000 cu.ft. of gas 


130,000 
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greater difficulties presented themselves when the tunnel 
was flooded by the great leak of Oct. 5, 1913. 


Houing THrouGH Herapine: 


LEAKAGI 


FortTHer TrousLe WItH 
Was Nor ExpPectep 

At the time of holing through the heading, July 17, 
1913, all trouble rock and 
water in overcome. ‘Two safety 
bulkheads across the full section of the tunnel and three 
across the heading to protect completed portions of the 
tunnel against flood, as well as 29 temporary bulkheads 
across all or part of the heading to confine the water for 


disintegrated 
had 


from seams 


the heading been 


vrouting, had been constructed during the excavation of 
the heading through this 400-ft. section. 

After holing through there remained 43 ft. of heading 
to be widened to full cross-section and 474 ft. of bench 
to be removed, which included all of the bench through 
the trouble zone. The two safety bulkheads across the 
full section of tunnel were still in position, one at each 
end, and two safety bulkheads were still in place across 
the heading on top of the bench. 

All water-bearing seams encountered during the driving 
of the heading had been successfully grouted under high 
pressure (500 |b.), and the flow of water had been stopped. 
Direct connection of the seams with the surface of the 
river had revealed during the grouting, but all 
evidence led to the belief that this had been shut off with 
the grout. 

Test holes 16 ft. long had been systematically drilled 
along the bench at the points where the seams lay, from 
1 ft. to 5 ft. apart, without striking any water, and as 
the water had always come in from above and never from 
the bottom, it was considered improbable that further 
trouble would be encountered. 


been 


Excavation of the heading to full cross-section was 
completed July 24, 1913, and the concrete lining of the 
arch above springing line July 25, 1913. The two safety 
bulkheads across the full section were too far from the 
faces of the bench to be of use (150 ft. and 200 ft. re- 
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FIG, 2. PLAN AND PROFILE OF THE ASTORIA TUNNEL 
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spectively) ; they were therefore removed, and as there a; 
peared to be no further need to construct new ones clos: 
to the work, excavation of the bench was resumed Au: 





FIG. 3. 


CROSS-SECTION OF ASTORIA TUNNEL 


Showing pair of 72-in. mains now being installed and future 
additional mains. 
14,1913. The bench had not been advanced at the Bronx 
end since July 23, 1912, and at the Astoria end since 
Nov. 14, 1912, on account of trouble in the heading. 
WaTER IN BENCH AND ATTEMPT AT GROUTING 

For three weeks work progressed satisfactorily, 353 ft. 
of bench being removed. On Sept. 4 a test hole at the 
Astoria end of the bench, about 3,544 ft. from the shaft. 
drilled in an exactly similar manner and location to the 
previous exploring test holes, struck water under full 
pressure, giving a flow of 1,000 gal. per min. Several 
additional holes also struck water under pressure. The 
total flow from these holes was about 1,600 gal. per min. 
On the same day a test hole at the Bronx end, or 100 
ft. north of the others, struck a 3-in. stream of water, 
but without pressure. 

A temporary buttress 20 ft. long was built along the top 
of bench against the side of the heading and timbered 
against the opposite side of the heading to confine the 
water for grouting. The holes were piped through the 
buttress and valved as usual, being allowed to flow for 
one week, until the concrete had thoroughly set. The 
valves were then closed, preparatory to grouting, when in- 
stantly the water burst out through the top of the bench. 
The water pressure cracked the buttress in both directions. 


Sarety BULKHEADS BuiLt in A Hurry 

Work was immediately started Sept. 11, 1913, on a 
safety bulkhead at each end of the bench, across the full 
section of tunnel, to protect the completed portions of the 
tunnel and shafts from flood. 

In the meantime, on Sept. 12 a heavy flow of water 
occurred through the buttress drains and the top of the 
bench, bringing in large quantities of beach sand, shells, 
all sorts of débris, including wood, spools, tin cans, etc., 
and about a ton of coal in pieces as large as 4 and 5 in., 
showing that there was a direct connection with the river 
bottom. About 100 cu.yd. of material came in in less 
than an hour, when the holes clogged and the flow of refuse 
stopped, the water continuing. 

















October 7, 1915 





Although such a direct connection existed with the 
ver bed, no fish came in at any time during this flow 
r the subsequent flooding, while during previous water 
lows, when driving the heading, large quantities of live 
sh as long as 8 In. came in. 

On Sept. 24 the two safety bulkheads across the full 
ection of tunnel, one at each end of the 121-ft. section of 
emaining bench (A and B in Fig. +), were finished, 
eady for use in an emergency. Several 8-in. and 10-in. 
lrain pipes were built into each of these bulkheads below 
the doorways, with valves on the outside of the bulkheads. 
The doors were hinged on the inside and arranged to drop 
nstantly on releasing a cable from the outside. 

These bulkheads were completed just in time. Had 
t not been for them, the entire tunnel and both shafts 
would have been flooded on Oct. 5, 1913, under the cir- 


umstances described in what follows. As it was, only 


wor 
Vd Pee ee > 


<Approximate lLocatior 


? of Water-hole of Oct §,/9/3 





3516'-> Secti 1 P ina} i 
+5 Astoria Shafe 2ectiona lan on Springing Line 





Longitudinal Section on Center Line 
FIG. 4. CONDITIONS IN FLOOD SECTION AFTER FAILURE 
OCT. 1, 1913 


Conditions at time of flood of Oct. 5 same except that buttress A had 


been removed 


one shaft and one end of the tunnel were kept from being 
flooded; this undoubtedly prevented much more serious 
difficulties and much greater expense in recovering the 
tunnel. 

SEcOND ATTEMPT TO GrouT THE LEAK 


The buttress that had failed was now removed and a 
much larger one was built, about 35 ft. long, at the same 
iocation, well tied into the side of the heading and very 
heavily timbered against the opposite side of the tunnel. 
Other buttresses were also constructed along the bench 
wherever test holes had shown the presence of water or the 
rock seemed bad. (See Fig. 4.) 

On Oct. 1 the buttress having had one week to set, the 
pipe valves were closed and grouting began. Imme- 
diately the 112-ton buttress (A, Fig. 4) cracked in both 
longitudinal and transverse directions and moved bodily 
away from the side of the heading a distance of 34 in., 
crushing the timbers that were braced between it and the 
opposite side of the heading. 

Its removal was at once started, in order to gain space 
in which to construct another in the form of an inverted 
arch. The buttress was removed as carefully as possible, 
blasting being done by means of very light charges, in 
order not to disturb the rock and start a flow. 

On Sunday morning, Oct. 5, 1913, the removal of the 
large buttress (A, Fig. 4) was completed ready for con- 
creting a new one, in the form of an inverted arch to re- 
place it. At 7: 40 a.m. the water coming in through the 
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' 
vel 
Vol 


pipes and the top of the bench suddenly increased in 
ume and brought in a large quantity of green sand and 
débris. half 


It ran thus for about an hour, when it sud 


denly subsided again to its average tlow of about 2,500 gal. 
from the bulkhead 
doors, but it did not appear necessary to « 


per min. The sand was cleared away 


Lost 


them, as 
the flow had subsided. 


"TUNNEL AND Astoria Siivarr FLoopED 


At 9:30 a.m. the heavy flow of water with sand a 
debris again broke out, in much greater volume than be 
fore. The men on duty, alarmed, at once prepared to 
close the bulkhead doors. Only with the greatest difficulty 
was the débris cleared away from the Astoria bulkhead | 


enough to allow the safety door to drop. This was finally 


accomplished, some of the men remaining on the outside 


to close the valves on the drain pipes, Others went ou 
through the Bronx bulkhead B and dropped the Bri 
door. Some of the men ran for the shafts. The men 


on the Bronx side were able to close all of the valves o1 
the drain pipes through the Bronx bulkhead B, as tly 
foree of the water was broken and the sand held 
by the intervening bulkhead ( (see Fig. 4). 
At the Astoria bulkhead, 


after the men had dropped the door, thi 


bya KK 
however, 


rush of water and sand came so fast that 
they did not have time to close one ot 
the drain pipes. This, remaining open, 
continued to discharge an 8-in. stream 
into the tunnel under 95 Ib. pressure 
It was afterward that a 1-in. 


board had jammed in the doorway an 





found 
OF BUTTRESS, Water also poured into the tunnel under 
neath the door. 

In about an hour and a half the pumps 
at the Astoria shaft, which had a rated 
capacity of 7,700 gal. per min., were all submerged. Some 
of the pumps continued to work until + p.m., when the 
last one stopped. The estimated flow of water from 
the leak was 12,000 gal. per min. At 8:15 p.m. the 
next day, Oct. 6, the water reached low-tide level and 
began to rise and fall with the tide. 

From 9: 15 a.m. to 6 p.m. bubbles appeared on the sur 
face of the river directly over the point of leak for an 
area about 250 ft. square, one main body of bubbles ex- 
tending over about 50 ft. by 100 ft. These bubbles ap- 
peared at a point about 400 ft. south of the point where 
similar bubbles had appeared on Apr. 8, 1913, during the 
grouting of a large leak in the heading with air pressure 
of 500 Ib. (which had successfully shut off water from 
the heading). This showed that the new leak was from 
an entirely separate and new connection with the river 
bottom. Air also escaped from a small pipe through the 
Bronx bulkhead B at the same time. 

The water in the shaft reached high-tide level for the 
shaft at 7 p.m. Oct. 7. Thereafter it rose and fell with 
the tide in the river, but lagged behind it in time between 
2 and 3 hr. and in elevation by from 6 to 10 ft. Owing to 
an unusually high tide on Oct. 20, the water in the shaft 
reached its highest elevation of 4 in. below mean sea 
level, or 11.5 ft. below the top of shaft. 

The Astoria shaft and 3,655 ft. of 
flooded with 10,000,000 gal. of water. A direct connec- 
tion existed between the river and the heading, capable 
of discharging abeut 12,000 gal. per min. As the flow had 


tunnel was now 


























































Vol. 74, No. 15 


" Se ee Pe ake 
ie aes ste! eI a ea 


SUZ ye REITER See eT 


FACE OF BENCH SHOWING SEAMS AND DISINTEGRATED ROCK, JAN. 30, 1914 
Looking south from Bronx bulkhead to Bulkhead C 


increased by five times in a few minutes, its liability to Only the Bronx shaft and the northerly 974 ft. of tun- 
further increase had to be reckoned with. The entire nel remained free from water, and this was protected only 
pumping plant at Astoria was under 275 ft. of water. At by a single bulkhead against which a water pressure of 


the Bronx shaft a pumping capacity of only 1,200 gal. per 


over 200 tons was acting. The nearest point of approach 
min. was available. 


to the leak was the face of this bulkhead, about 114 ft. 
distant from the leak. While the Bronx 
bulkhead figured amply strong to with- 
stand the pressure, the fact that the 
flooding of the entire tunnel, which 
would have presented a situation prob- 
ably unprecedented and would have 
involved immensely more difficult and 
costly methods of unwatering, had been 
escaped by the narrowest margin, 
caused every possible additional pre- 
caution to be taken. 

Work was at once started on a verti- 
cal abutment reinforced with rails 
and braced horizontally against the 
center of the Bronx bulkhead B (see 
Fig. 4) to strengthen it. Construc- 
tion of a secondary safety bulkhead, 
reinforced with rails, 105 ft. north of 
the other, located in a section of the 
tunnel which had been previously lined 
with cast-iron rings, was begun as a 
further protection. 

As the Astoria boilers could pump 
only 9,000 gal. per min. and the Bronx 
boilers 3,000, a total of 12,000, and 

FIG. 6. WATER FLOWING FROM TEST HOLES IN BENCH, JAN, 27, 1914 the area in the Astoria shaft avail- 
Test holes through temporary concrete invert just south of Bulkhead C able for a float to mount pumps was 
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imited, it was impossible to unwater the tunnel until 
the flow from the leak was largely shut off. A steel pon- 
toon, specially built, for mounting pumps in the Astoria 
shaft, and pumps of a capacity of 6,600 gal. per min. 
were purchased. The pumping plant at the Bronx was 
increased from 1,200 to 3,000 gal. per min., the capacity 
of the boilers. 

During this time and during all of the operations that 
followed, close observations of the water level in the As- 
toria shaft were plotted, together with tide readings, and 
these gave quite a reliable indication of conditions in the 
flooded heading. At times the level of the water in the 
shaft closely approached, and several times even exceeded, 
the elevation of the river. These observations proved 
that there was still between the heading and the river a 
free connection, which must be shut off in some way. 


Attempt TO Grout LEAK THrouGH Core BortneGs 


After discussing various methods, it was decided to 
first try drilling core borings through the Bronx bulkhead 
and the bench, in an attempt to reach the seam at a point 
outside the tunnel line and, by grouting the borings, shut 
off the water from the heading. 

On Oct. 27, the bulkheads and additional pumps at 
the Bronx (to protect the Bronx shaft and end of the 
tunnel against flood) having been completed, work was 
-tarted drilling the first 2-in. core boring, carefully aimed 
to reach the seam just outside the tunnel line and below 
the top of the bench. This hole was drilled a distance of 
120 ft., struck water and green sand under full pressure, 
and was grouted with 870 bags of cement. Although it 
is believed that this hole entered the seam, it did not 
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produce the desired result, as indicated by the action of 
the water in the Astoria shaft. 


FILLING THE Entire Heapine with CEMEN' 


It was now decided to fill the entire heading between 
bulkheads A and B with grout, in order to stop the tlow of 
water from the leak in the tunnel sutticiently to allow the 
unwatering of the Astoria shaft and tunnel. In the mean- 
time additional core borings were drilled with great ditli- 
culty, but very little grout could be forced into them, al 
though water and sand with pressure was encountered, 
and they were not a success. 

In order to grout into the heading a hole was drilled 
through bulkhead B and a 3-in. casing forced through 
this hole and up against bulkhead C (see Fig. 4). A dia- 
mond bit was then placed on the end of a 2-in. pipe and 
used as a drill rod to drill a hole through bulkhead (. 
When it was through, the 2-in. pipe was forced into the 
heading to a point opposite the leak. This work consumed 
5 days. It was accomplished with great difficulties against 
the high pressure. 

Grouting through this pipe directly into the heading to 
fill the entire heading with cement proceeded continuous- 
ly from 3 p.m., Nov. 10, until 4 p.m., Nov, 12, with 400 
lb. pressure; it consumed 8,600 bags of cement. This 
caused the water in the Astoria shaft to largely stop fluc- 
tuating and showed that the flow was largely shut off. 
Upon allowing water to flow from several small pipes in 
the Bronx bulkhead B to further determine conditions, 
the water in the Astoria shaft lowered 17 ft. 

The consequent loss of pressure in the shaft and cor- 
responding increase of pressure from the river on the 


FIG. 7. EXCAVATION THROUGH GROUT; ASTORIA TUNNEL, NEW YORK CITY 


Jan. 10, 1914. Drift excavated through grout between safety bulkheads placed to stop flow of water from flood of 
Oct. 5, 1913. Pipe at right is core drill rod through which the heading was filled with grout; drill head and 28 ft. of pipe 


removed. Timber at top is part of a strut to buttress A 
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grout caused it to give way, and the water in the shaft 
resumed its rise and fall. Grouting through the pipe 
(which had been kept free) was therefore resumed on Novy. 
i4 and 15. When some 1,700 bags had been forced in, 
the pressure gage on the Bronx bulkhead B exceeded the 
river pressure and grout appeared through the bulkhead 
pipes, so grouting was temporarily discontinued. On 
Noy. 17 grouting was completed, with a total of 11,542 
bags of cement. 

This grouting caused the water in the Astoria shaft 
to stop fluctuating except for a few inches, and on open- 
ing: pipes through the Bronx bulkhead, they gave water 
hut no pressure. Both phenomena showed that the flow 
into the tunnel had been shut off. Preparations were 
therefore made to begin pumping out the Astoria shaft and 
tunnel, 

(Concluded in newt week's issue) 
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Intensity of Rainfall Studied 
at Columbus, Ohio 


By CHarites Herrick* 


The attempt to arrive at a more reliable method of ob- 
taining the correct size of storm sewers has made it de- 
sirable to have accurate records of the intensity of rain- 
fall for diferent periods of time. Such records have not 
been obtained in many places for a sufficient time to 
be of much service, so all records of this kind should be 
made available. The United States Weather Bureau Sta- 
tion at Columbus, Ohio, has had a recording rain gage 
in operation for the past 18 years, but the records have 
never been tabulated before. 

The early rainfall records at Columbus are not very 
satisfactory, but there are three storms that should be 
mentioned in any discussion of the subject. The first oc- 
curred in 1867, but there are no records of its intensity. 
The second was on July 30, 1886. The rain started at 
~ p.m., continued furiously till 2:40 p.m., then slackened, 


*1447 Highland St., Columbus, Ohio. 
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FIG. 1 PROBABILITY AND TIME FOR STORMS OF 
VARYING INTENSITY AT COLUMBUS, OHIO 


and stopped at 3:20 pm. In 1 hr. 20 min., 2.83 in. o 
rain fell, which gives a rate of 2.12 in. per hr. The thir 
unusual storm occurred July 24, 1896, when it is estimate: 
that 2 in. of rain fell between 12 and 1 a.m. 

The recording rain gage has been in operation at Co- 
Jumbus since Apr. 21, 1897. Between that time and thi 
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FIG. 2. RELATION BETWEEN TIME AND INTENSITY OF 
RAINFALL FOR STORMS OF DIFFERENT PROBA- 
BILITY OF OCCURRENCE AT COLUMBUS, OHIO 


end of 1914 there were 65 storms with an intensity of 
precipitation of over 1 in. per hr.’ 

In the monthly summary of observations special men- 
tion is made of all storms with an intensity of over 1 in. 
per hr. and with a total of over 2 in. per day. For the 
storms with an intensity of over 1 in. per hr. the following 
information is given: Date of storm; amount of precipi- 
tation before excessive began; accumulated depths of ex- 
cessive precipitation in 5, 10, 15, 20, 25, 30, 35, 40, 45. 
50, 60, 80, 100 and 120 min.; and the maximum precipi- 
tation in 5, 10, 15 and 30 min. Most of the data used 
in these studies were taken from these records, and from 
the sheets from the automatic gage for some of the heaviest 
storms. 

The accompanying table shows accumulated and maxi- 
mum rates of rainfall at Columbus for all periods of ex- 
cessive precipitation from 1897 to 1914, inclusive. From 
this table the number of storms of an intensity of 0.5 in. 
or greater per hour, in 5, 10, 15, 20, 25, 30, 35, 40, 45, 
50, 60, 80, 100 and 120 min. were determined. The 
same thing was done for intensities of 0.8, 1, 1.5, 2, 2.5, 
3, 3.5, 4, 4.5, 5, 5.5, 6, and 6.5 in, per hr. These results 
were divided by 18, the number of years over which the 
records extend, and the probability, or number of storms 
of different intensity per year, obtained. These results 
were then plotted (Fig. 1) and from these curves were 
derived those given in Fig. 2. The points where the 
curves cross the horizontal line 1 give the number of 





When this gage was put in operation the station was in 
the Eberly Building, 215 South High St., 80.7 ft. above ground 
level. Since May 31, 1902, the station has been on the 12th 
floor of the New Hayden Building, 16 E. Broad St., where the 
gage is 170.6 ft. above the ground. The gage was moved from 
the south to the north end of the New Hayden Building on 
Sept. 26, 1906. The exposure had been slightly affected by 
a building 34 ft. higher on the west for a few weeks previous 
to this date. The rain gage is of the Friez tipping bucket type, 
with electric recording apparatus. (See Metcalf and Eddy’s 
“American Sewerage Practice,” Vol. 1, pp. 211-212.) The 
record-sheet cylinder is 15.07 in. in circumference and revolves 
four times in 24 hr., so that 0.21 in. represents 5 min. The 
water in the reservoir of the gage is measured at the end 
of the storm, and the excess is added to the amounts shown 
on the record, the most of this addition being made in the 
periods showing the heaviest rainfall. 
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nutes that these intensities might be expected to last in 
torm that will probably occur once a year. The points 
ere the curves cross the horizontal line 0.5 give the same 
ormation for storms occurring once in two years; the 
2 line gives storms occurring once in 5 years, and the 
line gives storms occurring once in 10 years.* 

On examining similar records from other cities, it is evi- 
ent that local conditions have a great effect on the inten- 
ty of rainfall. It is natural to expect greater rates of 
recipitation in Boston and smaller rates in Denver or 

San Francisco, than would occur in Columbus; but it is 

urprising to find as much difference as there appears 

» be in the rates of precipitation in such cities as Louis- 
ville, Cincinnati, Chicago and Columbus. In Cincinnati, 
formula 


is used for the intensity of rainfall. For storms of from 
10 to 85 min. duration this gives a smaller intensity than 
the maximum at Columbus, and for storms of 35 
duration, is 1.3 in. per hr. less. For storms of over 
90 min. duration the Cincinnati curve gives greater inten- 
~ities than we have ever had in Columbus. It seems prob- 
wble that a simple equation will not apply to such a range 
in the duration of storms and that a curve drawn through 
observed points is better than any mathematical expres- 
sion. 


min. 


“This method was used in Boston in 1904, and is described 
in Metealf and Eddy, “American Sewerage Practice,” Vol. I, 
pp. 231-234, and Fig. 98 and 99, p. 229. 
ACCUMULATED DEPTHS AND MAXIMUM RATES OF EX(¢ 


Accumulated Depths of Excessive Precipitation, In. in Min 
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It seems that storms approaching the maximum curv 
Fig. 2 have occurred at intervals of from 7 to 9 vears 

(1867, 1886, 1896, and 1901), but that no 

of this character has occurred since 1901. The curves for 

5 and 10 years probably show too low an intensity on this 

account. 

A very unusual rainfall occurred at Cambridge, Guern 
sey County, Ohio, on July 16, 1914, when 7.09 in. of rau 
fell in 1 hr. 30 min., or at the rate of 
This excessive rainfall was contined 


1S84 storm 


$72 in. per hi 
to a nearly crreulat 
area not more than 8 or 10 sq.mi. in extent. While wi 
may never have such a storm in Columbus, it is probable 
that we will at some time have a storm of 
sity than any of which we now have records. 

The studies summarized were made for the 


greater inten 


Division ol 


Sewer Construction, Columbus, Ohio, and were based o) 
the records of the Columbus station of the United Stat 
Weather Bureau. 
¥ 
The Production of Stone in the United States in 

amounted in value to $77,412,292, according to G. F. Lough! 
of the United States Geological Survey. This total was 
divided among the various classes of stone as follows: Granit: 


$20,000,000; 
limestone, 
building 


trap-rock, 
$33,900,000; 
stone 


$7,800,000; marble, 
sandstone, $7,500,000 
produced in 1914 
Marble showed a slight increase. The value 
produced was $3,772,000, while curbstone 
$1,870,000. Values of other classes of stone 
Flagstone, $541,000; rubble, 
riprap, $3,707,000; $30,162,000 


$s.000,000 
The 
amounted to 


commor 
value of the 

$17,796,000 
of paving stone 
was valued at 
as follows 
stone for 


were 
stone tor $1,256,000: 


crushed 


stone, There was a 
general decrease in the value of production since 1913. Penn- 
sylvania is the greatest stone-producing state, Vermont being 


second, 


setts, 


with 
Illinois, 
lowing in order 


New York, 
Wisconsin, 


Ohio, California, 


Missouri, 


Indiana, 
Georgia 


Massachu- 


and Virgina fol- 


“ESSIVE RAINFALL AT COLUMBUS, OHIO, 1897 TO 1914 


Maximum Rates of Rainfall for Different Periods, In. per Hr 


Date Note 5 10 16 20 25 30 25 4 4 5 60 80 6100 120 )=«5 10 15 20 25 20 35 40 45 50 60 80 100) 120 
July11,"97% 0 0.20 0.28 0.40 0.65 1.05 1.35 1.65 2.00 2.45 2.62* 5.40 4 80 4.40 4.20 4.32 4.10 3.81 3 513.23 3.14 2.68 
July 21, '98 -..» 0.25 0.47 0.66 0.80 0.87 0.92 0.93 0.94 0.97 1.03 1.08 1.08 1.17 1.38 3.00 2.82 2.64 2 40 2.09 1.84 1 59 1 41 1.291.241 OS 0 810 700 64 
Aug. 3, "98 0.25 0.61 0.85 0.99 1.04 1.23 1.50 1.53 1.55 4.32 3.66 3.40 2.98 2 50 2.46 2.57 2 302 07 
July 19, ‘00 0.10 0.31 0.66 0.75 0.85 1.08 1.20 1.27 3.60 2.70 2.28 2.04 2.09 2.02 1.87 1 54 
Aug. 16-17,°00 0.01 0.09 0.37 0.44 0.45 0.51 0.64 0.78 0.98 1.08 1.11 3.36 2.22 1.76 1.34 1.23 1.28 1.34 1 471 441.33 
June 23, O01t . 0.27 0.84 1.27 1.54 1.75 1.86 1.92 1.98 6.84 6.00 5.08 4.62 4.22 3.76 3.40 3.102 802.592 161.671 33 1 13 
Mar 7, "03 eedve 0.07 0.13 0.17 0.27 0.40 0.51 0.52 0.53 0.53 0.54 0.57 1.09 1 13 1 14 1.56 1.46 1.56 1.56 1.30 1.10 0.96 0.890 790.71 0.590 820 680 57 
June 20, * . 0.13 0.20 0.24 0.41 0.51 0.57 0.58 2.04 1.62 1.32 1.23 1.22 1.14 1.00 
May 14; °05 +enee 0.27 0.32 0.38 0.43 .... 3.24 1.92 1.52 1.29 
AG tees 0.09 0.16 0.23 0.31 0.42 0.70 0.75 0.89 3.36 2.34 1.88 1.74 1.58 1.46 1.37 1 34 

i 0.18 0.27 0.36 0.44 ... 2.16 1.62 1.44 1.32 

0.15 0.43 0.68 .... 3.36 3.18 2.72 
0.17 0.24 0.44 0.52 0.56 2.40 1.44 1.76 1.56 1.34 
0.12 0.25 0.38 .... .. 1.56 1.56 1.52 
OC. Gee eves 00 2.88 2.04 
0.18 0.31 0.39 .. 2.16 1.86 1.56 
0.20 0.37 0.46 0.52 2.40 2.22 1.84 1.56 
Oe WO nied ss 4.20 3.30 
. 0.07 0.18 0.38 0.59 0.64 2.52 2.46 2.08 1.77 1.54 
0.17 0.30 ‘ 2. 04 1.80 
. 0.05 0.26 0.49 0.58 0.71 0.79 0.81 0.81 0.87 0.92 2.76 2.64 2.12 1.98 1.78 1.58 1.39 1.221 161.10 
0.19 0.43 0.44 0.44 0.52 0 66 0.67 0.73 0.86 0.97 2 88 2.58 1.76 1.32 25 1.32 1.15 1.101.141 16 
. 0.19 0.38 0.47 2.28 2.28 1.88 
0.13 0.35 i 2.64 2.10 
0.06 0.25 0.36 0.48 2.28 1.80 1.68 1.44 
0.11 0.18 0.18 0.22 0.32 0.37 0.54 0.70 0.78 2.05 1.98 1.64 1.44 1.35 1 20 1.03 1.01 1 04 
0.18 0.32 0.49 0.57 2.16 1.92 1.96 1.65 
0.28 0.41 3.36 2.43 
0.16 0.49 0.72 0.82 3.96 3.36 2.88 2.46 
. 0.25 0.36 6a 3.00 2.16 
0.25 0.41 alg 3.00 2.46 
0.07 0.15 0.27 0.40 0.46 0.53 1.56 1.50 1.32 1.20 1.11 1.06 
0.19 0.53 1.00 1.17 1.30 1.35 5.64 4.85 4.00 3.51 3.12 2.70 
0.16 0.23 0.23 0.24 0.29 0.47 0.57 0.70 0.85 0.89 0.98 2.16 1.68 1.64 1.68 1.46 1.30 1 20 1 111 131 070.98 
0.20 0.32 .. 2.40 1.92 ... 
0.12 0.29 0.43 0.51 2.04 1.86 1.72 1.53 
0.15 0.38 0.54 0.65 2.76 2.34 2.16 1.95 
0.15 0.38 0.50 2.76 2.28 2.00 
0.14 0.21 0.46 0.57 0.59 0.62 0.65 0.78 0.82 3.00 2.16 1.84 1.71 1.42 1.24 1.12 1.171 09 
0.26 0.46 0.54 bes 3.12 2.76 2.16 . 
0.140.334 .. 2.40 2.04 .. ; 
0.20 0.23 0.40 2.40 1.38 1.60 . 
0.10 0.19 0.33 0.46 0.47 1.68 1.62 1.44 1.38 1.13 
0.17 0.28 0.41 0.44 2.04 1.68 1.64 1.32 
0.06 0.57 0.62 0.68 0.79 6.12 3.42 2.48 2.04 1.90 
0.26 0.40 0.47 3.12 2.40 1.88 
0.30 0.68 1.05 1.30 1.41 4.56 4.50 4.20 3.90 3.38 
0.13 0.25 0.41 : 1.92 1.68 1.64 .. 
-19 0.40 0.58 0.67 2.52 2.40 2.32 2.01 
0.10 0.39 0.51 0.72 0 1.02 1.06 3.48 2.46 2.48 2.40 2.20 2.04 1.81 
. 0.07 0.16 0.28 0.38 0.47 1.44 1.34 1.24 1.20 1.13 
. 0.05 0.13 0.25 0.45 0.56 2.40 1.92 1.72 1.53 1.34 
0.15 0.47 0.65 3.84 3.00 2.60 .... . 
0.06 0.24 0.49 0.57 3.00 2.58 2.04 1.71 . 
0.25 0.30 ... S.00 Bale bsks. cece 
0.17 0.50 0.54 ; 3.96 3.00 2.16 .... 
0.09 0.24 0.27 0.29 0.33 0.34 0.57 2.76 1.44 1.12 0.90 0.82 0.96 0 98 
0.150.34.... W.ae MEE keke @ate 60 
0.14 0.28 0.35 1.68 1.68 1.40 ... 
0.21 0.43 0.50 ead 2.64 2.58 2.00 .... 
0.16 0.30 0.43 0.58 0.61 .. } : 1.92 1.80 1.72 1.74 1.47 ‘ 
0.18 0.20 0.25 0.43 0.63 0.79 0.91 1.01 2.40 2.38 2.16 1.98 1.83 1.62 1.55 1.52 
0.13 0.25 0.49 0.52 i Qt as ; 2.88 2.16 1.96 1.56 
0.05 0.14 0.41 0 . 3.24 3.00 2.36 1.92 
0.17 0.30 . 2.04 1.80 
Re by papa lee ay senaes before the excessive rainfall an. 
Total of 2.56 in. fell in 56 min.; no rain en days before. In 4hr., | min. 3.81 In. fell, a rate of 0.95 in. per hr. 
Rain for 12 days before. Total of 23 tn. Tell in 2 hr, 55 min., a rate of 0.19 in. per hr 








SY NOPSIS—T he developnee nt of the business dis- 
trict and street-railway facilities of Newark, N. J., 
along two main arteries has resulted in great con- 


gestion, 1 his article 


shows how the trouble will 
he removed by a double-deck railway terminal. 















The development of Newark, 
main arteries of travel 


N. J., has produced two 
and Market Sts.—which 
have become so overcrowded with pedestrians, wagons, 


Broad 


street cars, and motor vehicles as to interfere with the op- 
erations of the Public Service Railway Co. Practically 
all the street-railway lines in| Newark converge on the 
“Four Corners,” and close to 550 cars per hour are sched- 
uled to pass through the intersection, 


DEVELOPMENT OF TERMINAL PLAN 
Some relief was found by employing traffic policemen 
and by turning off a few cars where possible before they 
But 
The prob- 
lem of an adequate solution was very difficult, since many 


reached the intersection of these two main streets. 


these were recognized as only partial remedies, 


of the railway’s franchises provide that the cars must pass 
through the congested district and any proposition for 
extensive rerouting involved the nearly impossible task 
of rearranging the whole business district. The city, while 
having nearly 400,000 people, is not sufficiently developed 
to warrant extensive subway and elevated lines. 

It should be noted that Newark is the center of a large, 
thickly settled district of about a million population served 
by the Publi y., so that while the lines of the 
railway are politically interurban, the characteristics of 
the traflic on most lines are those of a very large dis- 
tributed city—more like Chicago, Philadelphia, Boston, 
Milwaukee, St. Louis, Pittsburgh or Detroit than casual 
observation would show. 


Service Ry., 
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FIG. 1. MAP OF NEWARK BUSINESS DISTRICT 
SHOWING STREET-RAILWAY CHANGES 
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Newark Terminal to Relieve Traffic 
Congestion 


The key to the present scheme to eliminate the conges 
tion on the lines of the Public Service Ry. was found by 
T. N. McCarter, president of the company, in 1912 while 
making an extensive tour of the country as president of the 
American Electric Railway Association. He was much 
impressed with the conveniences afforded by electric-ra‘!- 
way terminals, especially in the West, and finally he be- 
came convinced that a terminal was the solution of the 
Newark problem—in spite of the fact that here was a 
decidedly urban railway development, while many of the 
Western terminals were brought into being by interurban 
traffic. 

A site for a terminal was secured relatively near th 
junction of Market and Broad St., well inside the im- 
portant business district. Thereupon the railway organi- 
zation set out to devise a suitable track layout. Finally, 
a suggestion by Mr. McCarter that the terminal be sep- 
arated into two floors led to the development of an accept- 
able arrangement. It was proposed that cars coming from 
the west should be brought to the terminal through a sub- 
way and should discharge their passengers on a subsurface 
level, going around a loop and returning by the same sub- 
way. Cars from the north, east and south would be 
brought in from the rear on an elevated floor, discharging 
their passengers, rounding a loop and returning in the 
same way. The approaches, track arrangements, etc.. 
finally devised, are shown in Fig. 2. 

The site also offered a fine opportunity for a large office 
building of the allied Public Service Gas, Electric and 
Railway companies—a convenience which was greatly 
needed. The design of the terminal and office building 
will be further presented in a second article. 

A large number of changes in the street-railway tracks 
were required to make the terminal plans effective. These 
are shown in Fig. 1. The franchises for all this work 
constituted what was locally known as the “Twenty-Seven 
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2. TRACK ARRANGEMENTS FOR PUBLIC SERVICE 
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Group,” and these were secured from the city, with the ap- 
proval of the State Public Service Commission, after the 
legislature had passed an act enabling the company to 
build a subway and terminal on terms and under condi- 
tions prescribed by the Newark Board of Street and Water 
Commissioners. 

These plans for the terminal were first presented to the 
mayor and board on Jan. 24, 1913. On Apr. 17, 1913, 
after broad publication of the plans, formal application 
was made for the 27 franchises. The first of these was ap- 
proved Aug. 21, and the last on Sept. 18. The Public 
Utility Commissioners on Mar. 16, 1914, approved all 
the ordinances, after some changes had been effected in 
a so-called “Blanket Ordinance,” containing general pro- 
visions. Ground was broken for the contractor on June 
24,1914. The cornerstone of the terminal was laid with 
uppropriate ceremonies July 20, 1915. The terminal is 
expected to be opened for railway traffic and office occu- 
pation by May, 1916. 


Supway APPROACH 

A two-track subway approach to the terminal begins 
about two blocks west of the building with an open cut, 
on private right-of-way off Washington St. near Plum. 
The tracks gradually drop to the portal of the subway 
and shortly after cross under Halsey St. and are carried 
along and under Cedar St. to Broad. From here the line 
cuts across under Broad St., under the southerly point of 
Military Park and Park Place to the terminal. 

A section through the subway is shown in Fig. 3. There 
is a clearance of 15 ft. between trolley wire and track, 
and the top of the subway is 4 ft. under all streets. A com- 
posite concrete-and-steel design was used on account of 
the restricted clearances, but even with this arrangement 
the outside walls extend 14 in. beyond the curb line. The 
clearance of a car from the inner walls will be 22 in. The 
subway was run as near the surface as possible, so that 
the bottom level would approach the bottom of the Morris 
Canal. This was done so that in case another subway 
should ever be built up Broad St., no extra difficulty 
would be imposed in clearing the present subway. 





; PUBLIC SERVICE RAILWAY TERMINAL, 


NEWARK 


The track construction will consist of 80-Ib. 'T-rail 
laid in 6 in. of gravel ballast on a concrete bed. 

Under the park the tracks diverge. The ngoing tracks 
lead to two 280-ft. 10-car unloading tracks on the south- 
erly side, and these again unite in a loop (50 ft. radius ) 
connecting them with three 225-ft. 15-car loading tracks 
on the northerly side. These three finally converge on 
the outgoing track. Four stairways come up from the un- 
loading tracks to the terminal concourse street level and 
six stairways lead down from the concourse to the loading 
tracks. There is a single stairway to the center plat- 
form which is not to be used for trattic. 

Cars coming into the subway will stop for interchange 
of passengers before turning off Washington St. The 
outgoing traffic will also stop on the private right-of-way 
just east of Washington St., and here will be a small wait- 
ing room. 


ELEVATED APPROACH 


The tracks in the rear of the building turn off Mulberry 


St. at right angles and ascend to an elevated structure 
crossing Pine St., continuing at that level into the ter- 
minal. There are two six-car tracks on the north side, 


140 and 170 ft. long. South of these and connected to 
them by a loop are three loading tracks, 190, 180 and 140 
ft. long. The loop has a radius of 47 ft. Five stairways 
lead down from the unloading platforms to the concourse, 
and six stairways lead up to the loading platforms. A 
fourth loading track may be added if needed later to ac- 
commodate traffic. 

An electric switch and block-spacing system will be in- 
stalled for both subway and elevated tracks to segregate 
the cars on different lines and to secure prompt dispatech- 
ing. There will be a double crossover in the subway 
under Military Park, so that a blockade on any of the 
terminal tracks will not tie up the whole system. 

The height of the subway and both terminal ‘oors 
allows the operation of a double-deck surface car if use of 
one should be found advisable. 

It is expected that 400 cars per hour can be handled 
at the terminal, giving a capacity of 25,000 people pes 








682 
hour in each direction, satisfying all traffic requirements 
lor many years to come. 


ConNcoURSE FLOOR 


It is seen that by this design the two train floors are 
superimposed so that the unloading tracks of the sub- 
way are directly underneath the loading tracks of the 
elevated platform, and vice versa—an arrangement which 
is obviously convenient for the interchange of passengers. 

From the subway floor to the concourse floor is 18 Fe. 
and from the concourse to the elevated floor is 17 ft. This 
vives some passengers a total climb of 35 ft., which is to be 
compared with the following ones for New York City 
stations: 32 ft. for the Hudson Terminal at Fulton St.; 
30 ft. for the Bronx subway station at 180th St.; 58 ft. 
from the Brooklyn Bridge subway platform to bridge-train 
platform; 40 ft. from the Pennsylvania Terminal tram 
platform to the street and 43 ft. from the Long Island 
RR, platforms to the street. 

The separation of the facilities on two floors provides 
a clear space of 70,000 sq.ft. on the street level, which 
verves as an entrance and exchange concourse ample for 
the large crowds which will have to be taken out at rush 
hours. This level may be entered from Park Place, Pine 
St., North Canal St., and East Park St. In addition to 
the waiting rooms, lavatories, newspaper and candy booths 
and the office-building elevators, there will be here the 
showrooms of the commercial departments of the gas and 
electric companies. 


ENGINEERS AND CONTRACTORS 


The design and construction of the terminal and subway 
have been carried out under Martin Schreiber, Engineer 
of Maintenance of Way. The special staff for the termi- 
nal work has been headed by C. F. Bedwell, Assist- 
Jacobs & Davies, of New York 
City, were the consulting engineers on subway and foun- 


ant Engineer in Charge. 


dations; Geo. B. Post & Sons were the consulting archi- 
tects. 

The contract for the subway and the excavation under 
the building, with the foundations, retaining walls, ete., 
was let to the Holbrook, Cabot & Rollins Corporation, 
of New York City. The contract for the superstructure 
and remaining work was awarded to the Hedden Construc- 
tion Co., of New York. The Hay Foundry and Iron 
Works was the subcontractor for the steelwork covered by 
hoth main contracts. 


Better Looking City Railway 
Bridges in Philadelphia* 

The improved designs that have been adopted in the 
Bureau of Surveys for the erection of artistic railway 
bridges, though started several years ago, are only now 
heginning to show appreciable results. A railroad bridge 
crossing a highway has a psvchological value. If inartis- 
tic, constructed only for strength and utility, it creates 
the impression that a person is entering an industrial 
neighborhood where manufacturing interests have been 
given preference over all the factors that represent the 
culture and artistic taste of the community, and as such 
it seems to act as a barrier against the development along 





*From the 1914 report 
Works, Philadelphia, Penn. 


of M. L. Cooke, Director Public 
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any other than commercial lines of the sections lyin, 
bevond. : 

Nobody ever desires to pass under an open trellis o! 
a truss bridge, even though on the footway he may |x 
protected by flashboards from annoyance due to dripping 
water. If, however, the bridge is constructed along artis 
tic lines with at least as much attention to detail as would 
be spent on a residence or office building—a coneret 
covered girder or cantilever arched bridge with its abut 
ments ending in full sweeping curves and passing trains 
at least partially screened from view—it has a_ bette: 
effect upon the public. The artistic construction ot 
bridges might reasonably be expected to result in the 
more rapid development of those sections to which access 
must be had by passage under the bridge. The same is 
also true where the highway has to be carried over the 
railroad line. 

This comment on the matter of design in railroad 
bridges raises a general question. In all such undertak- 
ings we are undoubtedly spending entirely too little on 
the wsthetic features of the work. Our engineers and 
their assistants are employed principally to draw up planus 
and specifications to carry out work for purposes of 
utility. We put a premium on the smallest possible “first 
cost,” and for structures which can be kept in repair at 
the least expense. Unfortunately it is easily conceivable 
that we might have all our construction work done at an 
exceptionally low first cost, and so as to require low 
maintenance charges and yet have a very inartistic city 
in which to live. 

Through the influence of public-school education, art 
classes and splendid specimens of home building, our 
people are becoming more and more educated to the possi- 
bilities of artistic fitness in all kinds of structures. I 
think it would be a very popular move if councils should 
see their way clear to allow a certain percentage of the 
appropriations made for certain classes of construction 
contracts (that is, those for bridges, boulevards, buildings 
of all kinds, parks and open places and other such under- 
takings) to be expended for professional advice as to art 
and pure-design considerations. The public is uncon- 
sciously impressed by work that has been artistically de- 
signed and gives credit where in the absence of such a 
quality they just as unconsciously censure it. 

Ultimately, of course, we shoulil have here a divi- 
sion of design which will have as its main function every- 
thing that is done by this and perhaps other departments 
affecting the beauty of the city. Such a division should 
not have a large staff of regular employees. Perhaps 
its main function will be to organize its work so as to be 
able to lay its hands on the services of those best qualified 
to do a certain kind of original work at any given time 
and place. 

The usual conception of the function of the Art Jury 
is that it was intended to fill this niche. This is abso- 
lutely wrong, and unless it is corrected will defeat the 
very purpose for which the Art Jury was created. The 
Art Jury is simply a critical division—one to comment 
on the work of others and to suggest the lines along which 
changes may profitably be made. An effort to combine 
with this a function of original design will put a burden 
on the Art Jury that will make it impossible to get the 
best class of jurors to serve. The functions of original 
design and of criticism must always be kept distinct if the 
best results are to be accomplished. 
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Rebuilding Elevated Railways in 
New York City--Il 





SYNOPSIS Concluding part of a description of 
elevated-railway rebuilding work costing over ten 
million dollars and requiring 50,000 lous of new 
steel. Summary of the changes made in the vari- 
ous portions of the line. The old erpress-train 
system, with long runs from the City Hall district 
lo Harlem, ts replaced by a system of operation 
This re- 
quired building new stations into the existing 
lrackage. 


with express stops about a mile apart, 


oe 


It is interesting to see that as shown by the work 
now in progress the old structure has in many places sufli- 
cient excess of strength to support the 100 per cent. or 
more increase of loading without requiring reinforcement. 
In the case of the old single-stem construction on New 
Bowery, where a second deck with two tracks is being 
added (see EF, Fig. 6, for an outline sketch and Fig. 1 
lora view), the 15-in. two-channel columns have sufficient 
sectional area not to require reinforcing. However, the 
structure is provided with a large amount of new bracing. 
Transversely, the connection of the new  cross-girders 
which support the upper deck reduces the free length of 
the columns; longitudinally, portal frames of truss con- 
struction are inserted between the columns as shown in the 
side elevation in sketch J, Fig. 6. 

BRACING THE OLD STRUCTURE 

Bracing was added at the 50- to 60-ft. high structure 
along Eighth Ave. near the 116th St. station (Ninth 
Ave. line). The towers here are of Phoenix columns with 
longitudinal and transverse portal diagonals and struts 
(the latter four-angle balloon struts), while transversely 
the deep pin-connected trusses carrying the track girders 
brace the columns. As these portal systems end some 30 
ft. above the street, it was considered desirable (because 
the operation of through expresses would increase the im- 
pact and vibration) to add another panel of bracing, ex- 
tending the bracing down to within minimum clearance 
height of the street. The result may be seen in Fig. 8. 
While the old struts and ties were attached to the columns 
by through bolts or pins, the attachment of the new mem- 
bers is made by a carefully devised riveted connection to 
the flanges of the column bars, the gusset-plates being 
notched around the old column rivets and fastened by 
new intermediate rivets. 


COLUMN AND GirDER TyYPEs 


The old structure contains a picturesque variety of types 
of columns—Pheenix columns, two-channel latticed col- 
umns, columns made of four 6-in. I-beams set with their 
webs in radial planes and connected by cast-iron spread- 
ers and cap blocks, etc. While all of these columns are in 
excellent condition and of ample strength for the normal 
service, many required replacement on account of the in- 
crease of loading. In some instances the old columns 
could be retained by strengthening a detail. In the case 
of the double-channel columns built with a spread head- 
portion (the channels being bent outward to form the 





head) the original latticing at the spread portion has beet 
replaced by large side plates; thus reinforced, most of 
the columns proved ample for the increased loading. 

The majority of the old track girders and many of the 
cross-girders were of truss construction, with angle web 
members usually joined hy two- or three-rivet connection 
to the legs of the flange angles without the use of gusset- 
plates. Most of the new construction is of the plate-girder 
type, as this is no more expensive in first cost than lattice 
construction and from the maintenance standpoint is 
cheaper in the long run. However, on the Bowery where 
the structure is being entirely rebuilt with three tracks 
over the street in place of two single tracks over the 
curbs, all tracks girders are of lattice type, to give mor 
light and obtain uniformity. In some instances where 
lighting requirements made openings in the webs desir- 
uble, these are obtained by cutting holes in the plate-girder 
webs rather than by resorting to truss construction, as ex- 
emplified in Fig. 3, where such a perforated girder admits 
light to the windows of the mezzanine station, 


GENERAL SUMMARY OF WorK 

Third Ave. Line—On Park Row leading north from 
the City Hall terminus, the old double-track structure has 
heen replaced by a new four-track structure including a 
double-deck station at City Hall, inclines connecting the 
two decks, and with a single-deck four-track station at 
Chatham Square. The most vital change here is the elim- 
ination of the Chatham Square grade-crossing, where the 
Third Ave. and Second Ave. lines came together and the 
South Ferry and City Hall lines diverged, all formerly 
double-track. The plan in A, Fig. 6, shows the rearranged 
trackage. Practically all the structure here is new, ex 
cept for some old longitudinal girders and a few old 
platform girders at the City Hall station. 

On New Bowery, just south of the Chatham Square 
junction, the two old single-track single-column structures 
south to Franklin Square, about 1800 ft., have been al- 
tered into a double-deck four-track structure. Where 
the headroom for street traffic was sufficient, the two addi- 
tional center tracks are carried by new cross-girders rivetec| 
into the sides of the old fan-top columns. Where the 
street clearance was not sufficient, the cross-girders for 
these two additional upper-deck tracks are carried on the 
tops of the old columns. The new center tracks ascend 
from a junction with the two old tracks near Franklin 
Square to the overhead crossing at the Chatham Square 
junction, whence they descend again, each track on a sep- 
arate bent seated on the lower-deck cross-girders, until 
they join the lower-deck three-track structure at the south 
end of the Canal St. station. 

Where these two new tracks pass over the old South 
Ferry branch station at Chatham Square, an additional 
upper-deck platform has been constructed between the two 
tracks, thus transforming this station into a double-deck 
structure. 

The two single-track single-column structures in the 
Bowery for a length of about 5200 ft. north to Fifth St. 
are replaced by a five-track structure from Chatham 
Square north to Canal St., and by a three-track structure 





FIG. 10. NEW FIVE-TRACK STRUCTURE; BOWERY, SOUTH OF CANAL ST., MANHATTAN 


Old structure, two single-track single-column lines. New columns at location of old columns 


FIG. 11, MEZZANINE STATION FRAMING; CANAL ST. AND BOWERY; TRANSVERSE TRUSS ON TEMPORARY FOOTING 
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12. NEW THREE-TRACK ELEVATED STRUCTURE ON THE BOWERY 


Outer ends of cross-girders interfere with old structure 


FIG. 13. BOWERY ELEVATED-RAILWAY STRUCTURE! IN STREET; OLD STRUCTURE AT SIDES TO BE REMOVED 
No interference with old structure at this point 
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thence nortn to Fifth St. The five-track structure is 
needed to carry the two overgrade tracks at Chatham 
Square station down to a connection with the lower-deck 
tracks. There are extensive interferences between the 
new and old steelwork in this section, making the work 
very difficult. Further, new stations are being built at 
Canal St., at Grand and Broome St., and at Houston St., 
all three being mezzanine stations with island platforms. 

From Fifth St. north through the Bowery and Third 
Ave. to 116th St., a distance of 514% mi., about one mile 
of center track has been laid to complete the express tracks. 
Stations of the “hump” type for the express track are be- 
ing built at Ninth, 23rd, 42nd and 106th St.; this work 
includes the complete replacement of 35 bents and the rais- 
ing of the center-track girders to form the hump, in ad- 
dition to the work in the stations proper. 

Second Ave. Line—The Second Ave. line from Chatham 
Square to 116th St. requires the construction of about 23,- 
000 ft. of new middle track on new girders; the cross- 
virders in general are sufficiently strong. In this section 
the longitudinal girders have lips resting on top of the 
cross-girders, while on the greater part of the other lines 
the track girders frame into the webs of the cross-girders. 
Express stations are provided for at 14th, 86th and 42nd 
St., the former two of the hump type, the last of the is- 


land-platform type with mezzanine station. A_ local 
station at 92nd St. has been reconstructed for outside 
platforms. 


North from 116th St. to the south end of the Harlem 
River bridge at Second Ave. and 129th St., the trackage 
is revised and track inclines built to form approaches of 
the express track to the upper deck of the new bridge. This 
involves renewing about one-half the columns and cross- 
girders in addition to constructing the upper-deck struc- 
ture. The revision of trackage also involves spreading 
the running track and track girders while in service, on 
part of the line. The old station at 127th St., Second 
Ave., has been demolished and a new mezzanine station 
built at 125th St. 

Replacement of the swingbridge and its two approach 
spans by new double-deck spans is now completed. The 
old piers were found ample to carry the new structure. 
The swingbridge was floated into place Aug. 22, 1915 (see 
Engineering News Sept. 2, 1915, p. 437), completing the 
transformation, the other spans having been floated in 
several months ago. In all cases the spans were built 
on falsework along the shore just south of the bridge and 
were lifted off by scows fitted with sandboxes on false- 
work; the raising and lowering of old and new spans to 
remove and place them was accomplished by the tide, hy- 
draulic jacks, and the use of the sandboxes. 

Third Ave. in the Bronx (Suburban Line)—North of 
the Harlem River bridge the two existing tracks are suf- 
ficiently far apart to admit of the old independent struc- 
ture between them (which carries the New Haven shuttle 
connection), being supplemented by an upper deck to 
132nd St. From here on to 133rd St. the express tracks 
are carried on an entirely new structure between the two 
old local track structures. North of 133rd St. the same 
construction is continued, but the westerly track of the 
present line has been shifted west under traffic 13 ft. 
on a length of 2600 ft. to make room for the new struc- 
ture. The track girders carrying the southbound track 
were originally supported on masonry piers between 133rd 
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and 145rd St.; new piers were constructed to support 
the southbound track while it was being shifted westward. 
Double-deck stations have been built at 133rd, 138th and 
143rd St., replacing the existing stations. 

North of 143rd St. the two upper-deck tracks merg: 
into one at the lower level, and a three-track structure con- 
tinues thence north to the end of the line at Fordham 
Road, about three miles. On the southerly two miles of 
this section it was necessary to replace all the columns, 
as they were not sufficiently strong to carry three tracks. 
Seven island-platform stations in this section are being 
rebuilt as stations with outside platforms (for local ser- 
vice only) and three island-platform stations are being re- 
built as express stations with two island platforms. 

Ninth Ave. Line—The Ninth Ave. line required as its 
largest item of work the construction of a middle track 
for 10,500 ft. from Cortlandt St. to 14th St. About 
one-third of the columns required renewal. The old struc- 
ture was composed of two single-column single-track 
structures on the curbs, and cross-girders existed only at 
stations. These cross-girders had to be renewed or rein- 
forced, and for the rest of the line new ones had to be 
placed. About 4300 ft. of the old track girders are also 
being renewed, as they are of a peculiar type not adapted 
to connect to the new structure. In order to make the 
work on the old tracks possible, the center track had to be 
completed and southbound traffic diverted over it, thus 
permitting first one and then the other outer track to be 
rebuilt. For this purpose the center track, although 
its northerly portion later had to form an incline to 
the 14th St. station “hump,” was first constructed on the 
level of the old track. After completion of the re- 
building of the outer tracks the northerly part of the cen- 
ter track was jacked up to the grade of the incline. 

The stations at 14th St. and 34th St., which had out- 
side (local) platforms only, have overgrade platforms 
added for the express track, and this track has corre- 
spondingly been raised to a “hump” at the station on 
new bents and new track girders. 

Where the Sixth Ave. line joins the Ninth Ave. line, at 
53rd St., the express track of the Ninth Ave. line 
crossed the southbound Sixth Ave. turnout track at grade. 
This crossing has been improved by elevating the center 
track over the crossing. A number of the cross-girders 
and columns were renewed in connection with this work, 
on account of the increased stresses in the structure re- 
sulting from the higher position of the express track. 

At 66th St. and 145th St. the existing local stations are 
being rebuilt into hump stations like those at 14th St. 
and 34th St. 

At 116th St. and 125th St., the outer tracks have been 
spread 6 ft. and 5 ft. 9 in. respectively, and the center 
platforms, which formerly interrupted the middle track, 
have been moved and lengthened and now form island 
platforms constructed between the southbound and middle 
tracks and between the northbound and middle tracks al- 
ternately, with the adjacent ends sufficiently separated to 
enable the middle track to run through. In connection 
with this work a considerable amount of bracing is added 
to the towers supporting the structure between 114th 
and 117th St., where the roadbed is about 60 ft. above 
street level. The mezzanine concourse at the 125th St. 
station required enlargement, while at 116th St. the old 
stations formerly at the inside ends of the platforms at 
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track level have been removed and a new mezzanine 
tation constructed at the level of the passage from the 
elevator. 

The present terminal of the Ninth Ave. line at 155th 
st. and Eighth Ave. has been almost completely rear- 
ranged as to trackage and gradients, yard tracks have been 
added, and the roadbed has been raised 4 ft. on the aver- 
age to admit a mezzanine station below and enable a new 
mezzanine station to be built at 157th St. (alongside the 
baseball grounds). The old east and west stations at 155th 
St. have been abandoned as stations; they will be used by 
the trainmen for other purposes. An entirely new commo- 
dious station was built just north of the 155th St. Via- 
duct with stairs leading up to the viaduct and down 
to two new island platforms which extend northward 
to the 157th St. mezzanine station. The new mezzanine 
station near 155th St. is located below the south end of 
these platforms. 

The existing connections with the New York & Putnam 
R.R., running north from this point on an elevated struc- 
ture and crossing the Harlem River to its suburban line 
northward, will be maintained, but the line from 157th 
St. across the Harlem River will be taken over by the In- 
terborough Rapid Transit Co. and a new line built east- 
ward from the north end of the bridge to connect with 
the new city elevated railway on River Ave. 

FIGURES AND NAMES 

The total weight of new steelwork involved in the ele- 
vated improvements is a trifle over 50,000 tons. The 
entire enterprise includes, besides the work outlined in the 
foregoing pages, two extensions, and two connections: (1) 
A connection to the Queensboro Bridge from the Sec- 
ond Ave. line at 60th St., involving also considerable re- 
arrangement of the trackage on the Second Ave. structure 
for some distance south of 60th St.; (2) a connection with 
the West Farms elevated section of the present Interbor- 
ough subway diverging from the Third Ave. line at about 
143rd St. 

The entire work has been planned throughout by, and 
is being carried out under the supervision of George H. 
Pegram, Chief Engineer of the Interborough Rapid 
Transit Co. F. W. Gardiner is Principal Assistant Engi- 
neer, and S. Johannesson, Assistant Engineer of that 
company. 

The construction organization consists of a temporary 
association of three contracting concerns, T. A. Gillespie 
Co., Terry & Tench, and the Snare & Triest Co. The as- 
sociated affairs are managed by E. J. Govern of the T. A. 
Gillespie Co. The construction work between these three 
is divided as follows: 

The Gillespie Co. handles all the foundation and all 
station reconstruction (other than that portion of station 
reconstruction handled by Snare & Triest), except for 
the supporting steel. The Snare & Triest Co. carries on all 
erection and reconstruction work other than foundations 
on the Ninth Ave. line from 66th St. north to 145th St., 
and on the Third Ave. line from 149th St. north. Terry & 
Tench are handling the erection and reconstruction on the 
other portions of the Ninth Ave., Second Ave., and Third 
Ave. lines. 

Work was begun on Mar. 25, 1914, and at the present 
time is 85 per cent. completed. Already trains are run- 
ning over some of the revised tracks, although complete 
service has not been established. 
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Old Wooden Turbine Tested 
By CLintron B. Stewart* 


During the period 1850-60, while the American tv 
of hydraulic turbine, inward and downward flow, was 
being developed, many wooden turbines were built for 
small powers by ingenious millwrights, employing some 
of these same ideas. The general principle was to use 
a central downward-discharge chamber which contained 
a paddle wheel made of flat blades revolving about a 
vertical axis, the water being admitted to the chamber 
through a single scroll entrance or several curved guide 
passages equally distributed around the circumference of 
the casing. 

No reliable records of tests on such a turbine hav 
been found, but the drawings of one used at Wausau, Wis., 
from 1858 to S77 have been preserved and a full-sized 


model was made and tested. ‘The results of these tests are 





FIG. 1 


MODEL OF OLD WOODEN TURBINE 


given in the following paragraphs, as being the nearest 
possible approach to knowledge of the performance of the 
old machines. 


Mopet or OLp Wooven TURBINE 


This turbine was used to drive a “run of stones” by 
means of a belt from the vertical turbine shaft to the 
vertical mill shaft. 

Fig. 1 is from a photograph of the model, and Fig. 2 
shows the details and flume setting for tests. It will 
be seen that the runner was made by bolting four 2x12-in. 
planks, about 2 ft. 2 in. long, to a 12-in. vertical shaft, 





*Consulting Hydraulic Engineer, Madison, Wis. 


1A common practice when this turbine was installed. A 
“run of stones” signified a circular pair, 3 to 5 ft. in diameter, 
the upper one revolving with the vertical spindle and the 
lower one being stationary. Water-power grants frequently 
included the right to sufficient water to drive a stated number 
of runs of stones. The American type was developed largely as 
a result of the demand of the grain-milling industry and it dis- 
placed the Fourneyron outward-flow and Jonval axial-flow 
types. These had supplanted the breast, overshot and curved- 
blade undershot wheels, which had been developed from the 
primitive flat-vane undershot impulse wheels. The breast 
and overshot wheels reached an efficiency of 60 to 80 per cent., 
compared with the 20 to 30 per cent. of their prototypes; but 
the difficulties of fluctuating tail-water remained unsur- 
mounted until the Fourneyron outward-flow type (1827), the 
Fourneyron inward-flow type, Howd wheel (1838), and the 
Jonval axial-flow type (1840) appeared—utilizing the reaction 
principle and working submerged. These gave good efficiencies 
and were used up to 1860 in the larger installations. But they 
were comparatively expensive and did not find general service 
in small plants. Apparently up to about 1860, when the iron 
runner with double curved buckets was introduced, there was 
no simple, inexpensive turbine for small powers and low 
heads which would work submerged with an efficiency above 
about 30 per cent. 
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allowing the end of each plank to project beyond the side 
of the shaft about 12 in. There were four eurved guide 
passages, rectangular in cross-section, for the entrance of 
the water, so arranged that the inner end of one guide 
overlapped the outer end of the adjoining guide. At the 
entrance of each guide passage there was a butterfly valve, 
as shown, and an arrangement by means of a collar around 
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Mic. 2. TURBINE DETAILS AND TEST ARRANGEMENT 


the shaft whereby all valves could be closed or opened by a 
wrench. The opening in the flume floor through which 
the water was discharged was circular, the radius being 
about 4 in. less than that of the circle described by the 
outer ends of the planks forming the runner. It was 
evidently intended to act as a submerged impulse wheel 
rather than to obtain any benefit from reaction. 


Tests AND THEIR RESULTS 


The object of the tests was to determine the amount 
of water used, the power developed by the turbine and 
the efficiency, under hydraulic conditions duplicating as 
nearly as possible those in the mill. The discharge of 
the turbine was measured by means of a submerged orifice 
+ ft. square, placed in the flume leading to the turbine, 
which had been carefully calibrated by the writer in 1908.? 





The horsepower was measured by means of a prony brake 


The results of this test are shown by Fig. 3, whic 
gives the relations of speed to efficiency, power and dis- 
charge. It will be noted that the maximum efficienc: 
under the best working conditions was about 27 per cent.. 
while the maximum power developed at the turbine shaft 
was about 6.4 hp. 

In order to determine the approximate loss in the 
bearings and the effect of this loss on the efficiency, a 
test was made of the starting torque. This test showed 
that 15 lb. on the 31%4-ft. arm of the prony brake was 
required to start the turbine. Using this torque as a 
measure of the friction during motion the results indicate 
that not more than about 8.7 per cent. of the total powe: 
was absorbed in the bearing, and that the hydrauli 
efliciency was about 30 per cent. With an allowable 5 
per cent. loss in the bearings, the actual efficiency would 
have been about 28 per cent. 

Tests were also made with the tail-water lowered 
that air was admitted freely under the flume floor. The 
results showed that there was no measurable change in 
the efliciency of the turbine. 

The cause of the low hydraulic efficiency of 30 per cent. 
is quite evident. When a jet of water impinges normall\ 
on a moving plane surface, not over one-half of the energy 
of the jet can be transformed into work. The vanes of 
the runner were formed of plane surfaces, were few in 
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FIG. 3. TEST RESULTS FOR CENTRAL-DISCHARGE 
WOODEN TURBINE 
Headwater, 5 ft. deep in flume; tailwater, 0.8. ft. below flume 


floor; effective head, 5.8 ft.; gates wide open 
number and so arranged as to cause a large loss of energy 
hecause of sudden change of velocity and impact at 
entrance. 
The tests were made in the hydraulic laboratory of the 
University of Wisconsin, to the officers of which credit 
is due for the use of instruments and facilities. 


“Bulletin No, 218.” University of Wisconsin. 
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City Planning in Queens Borough, 
New York--ll 


By Frank B. TuckKer* 





SYNOPSIS—Th e preparation of the tentative 
map, surveys for the final map, the final map and 
what data it contains—all these details of practical 
cily planning in a rapidly growing community are 
described. 





The numerous preliminary details in connection with 
the laying out, widening and discontinuing of streets in 
the Borough of Queens, New York City, having been dis- 
cussed in Engineering News, Sept. 30, 1915, the present 
article is confined to the engineering work of establish- 
ing the predetermined city plan. 


TENTATIVE MAP OF THE BorovUGH 


Upon the assembled reproductions of the planetable 
(sheets of the original topographic survey) is laid out the 
proposed street system as determined after a careful study 
of the many legal and engineering considerations, and of 
other facts requiring investigation before committing the 
city to a definite street plan. The design is then carefully 
plotted on a scale of 1 in. = 200 ft. on the mounted sheets 
themselves, and a tracing made. 

To this tracing is given the appellation “Tentative 
Map” (Fig. 1 is a small section). It is formally adopted 
by the city Board of Estimate and Apportionment, and 
thereafter is available to the public on a scale of either 
100 or 800 ft. to the inch (te which scales it is photolitho- 
graphed) for a very nominal charge. 

The complete Tentative Map of the Borough of Queens 
will consist of 14 units, separately prepared but collec- 
tively studied, varying in the areas comprehended from’ 
1000 to 8450 acres. Of these, 13 have already been com- 
pleted; the 14th, which is for the lowland adjacent to 
Jamaica Bay, will be completed this vear. 

The Tentative Map is an effort on the part of the city to 
control its future growth. It is intended as a warning 
and a guide to real-estate developers and promoters as 
to the lines along which they must develop their property 
if they would have the city take official cognizance of 
their streets. While it gives no block dimensions, it is 
accurately drawn to scale, and is readily adaptable to lo- 
cating new streets. 


MAKING SuRVEYS FoR FINAL Map 


Any real-estate developer or promoter who disregards 
the Tentative Map and lays out his property to suit his 
own immediate ends is inviting future trouble for himself 
and for all who may purchase property from him, for the 
city is determined to exercise surveillance over the opening 
of all new streets ; and while there is no compulsory legisla- 
tion requiring property owners to observe the Tentative 
Map, the fear that the city will otherwise omit their streets 
from its final map has a most salutary influence. 

Coincident with the preparation of the Tentative Map 
has proceeded the preparation of the Final Map (of 





*Assistant Engineer, Topographical Bureau, Borough of 
Queens, New York City. 


which Fig. 2 is a small section). The preparation of thi- 
map is quite different from that of the Tentative Map, 
which is based upon the planetable and traverse survey 
of the existing streets, and is devoid of dimensions othet 
than street widths and tentative grades. The Final Map 
is based upon an accurate property survey of each and 
every existing street to determine its true relations to abut 
ting private property and to every other street; it is 
replete with dimensions. 

For the survey for the Final Map all the data obtain 
able are secured. The deeds, the sale and survey records 
and the old road maps on file with the county clerk or 
elsewhere are carefully studied and such information 
gleaned therefrom and from private surveyors and title 
guarantee companies as will be of assistance in picking 
up street lines upon the ground. But no matter how com 
plete the data gathered from these sources may be, the real 
work must be done upon the ground with transit and tape. 

First, average lines are independently picked up on 
each street and compared with each other to see how the 
hold to the private property dimensions given by deed- 
and sales maps. Then it becomes a case of cut-and-try 
until the line of each street is determined beyond all! 
question. 


STREET MONUMENTS; Map CoMPUTATIONS 


When this line is obtained, it is marked with granit 
monuments + ft. long with a minimum square cross-sec- 
tion of 8 in., to which dimensions their tops, with side 


/ 


drafts of 21% in., are dressed. In general, monuments are 
set every other block along the short dimension of the 
blocks and every block along the long dimension, 
Deciding the best offset from the building line upon 
which to set monuments has proved something of an 
In old Long Island City, which was monumented 
With a view to 
clearing building appurtenances which often encroached 


enigma, 
in the seventies, a 5-ft. offset was used. 


this much beyond the building line, preventing a direct 
sight between monuments, the Topographical Bureau dur 
ing its early experience used an 8-ft. offset, but this was 
found to fall within the catchbasin area, so the 5-ft. offset 
was resumed, 

All preliminary measurements to determine the loca 
tion of monuments are most carefully made by the method 
described in the article entitled “The Method and Appa- 
ratus for Chaining Used in Topographical Bureau, Bor- 
ough of Queens,” by George J. Falkinburg, Engineering 
News, page 291, Mar. 14, 1907. Angles are measured 
by 12 repetitions. 


CoMPUTATIONS FoR FINAL Map 


When the survey of an area is completed the results are 
turned over to the computers for adjustment, codrdina- 
tion and the determination of block dimensions. The re- 
sults of the fieldwork as received by the computers is 
usually a plot showing all monuments, with the angles and 
distances between them, together with the field-books, that 
the plot may be verified. 
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The adjustment of the monument traverse is the first 
and most difficult part of the computations. Adjustment 
is a matter of experience and judgment, the common pro- 
portional methods of traverse balancing being applicable 
only to a limited extent. -There is a gridiron system of 
monument lines, running through every street or every 
other street, which must be whipped into proper re- 
lationship with the other systems, and with similar lines 
in sections already adjusted—due consideration being 
given to their subsequent connection with monument lines 
vet to be run. The demands of widely separated com- 
munities for final maps make it impossible to prepare the 
final map as a unit. 

No rules can be laid down for effecting these adjust- 
ments. The procedure is to make all possible tests to prove 


FIG, 1. 


the accuracy of the fieldwork, and then make such shifts 
and swings in the monument lines, both individually and 
collectively, as the tests indicate will more closely ap- 
proximate actual conditions and make the whole survey 
ronsistent with itself and its measurements mathematically 
correct, 

When the adjustment is completed a traverse is run 
through all the monuments to test the accuracy of the ad- 
justment and for the determination of the codrdinates of 
all monuments. 

The block dimensions are next determined by reduction 
from the monument lines, and where already subdivided, 
are carefully compared with the private sales maps to 
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see that private property is not affected. Any surph 
or deficiency that may be discovered is distributed pro ra 
among the blocks. In almost every case, there is a surpl 
resulting principally from the fact that until quite r 
cent times most of the surveyors in the borough used 
standard that was an inch longer per 100 ft. than t! 
United States standard. 


DRAFTING THE FINAL Borovuau Map 


When the computations of a given section are con 
pleted, a rough-draft working sheet with all dimension 
goes to the drafting room where a careful plat of it | 
made to a scale of 1 in. = 80 ft. upon mounted sheets. 
31x53 in. The monuments are first plotted by thei 
coordinates in the Tenth Ave. and 225th St. system (de- 


SECTION OF THE TENTATIVE MAP OF THE BOROUGH OF QUEENS, NEW YORK CITY 


scribed in Engineering News, Sept. 30, 1915), and then 
connected. From the monument lines the blocks are 
drawn in by their offsets. These mounted sheets are 
then taken in adjacent predetermined pairs, and a finished 
tracing made. 


CoMPLETING THE FINAL Map 


This tracing (Fig. 2) is a sectional unit of the final map 
of the Borough of Queens, and fulfills the charter re- 
quirements for the area it embraces. Each section covers 
an area of approximately 367 acres, and is numbered 
according to the predetermined system for identification 
and for cross-reference with adjacent sections. 
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pon its completion, each section is sent to the Board 
Estimate and Apportionment for approval, following 
h it becomes the final and authentic plan of the lines 
erades of the streets shown thereon, and as such, cer- 
d copies are filed in the several offices of record re- 
red by the city charter; namely, the county clerk’s, the 
rporation counsel’s and the borough president’s. For 
eral use, for the purpose of filing and for sale to the 
blic, each tracing is photographed down to a scale of 
in. = 200 ft., and at this scale makes an atlas sheet 
i14 in. square. 
The importance of the Final Map lies in the fact that 
) street improvements are made by the city in its absence 
Qn it also is predicated the legal proceedings followed 
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Daily Surveys on Panama Slides 


The continued slides along the Gaillard eut on the 


Panama Canal have made it necessary that daily surveys 
of the canal sides and bottom be made there in order 
to keep the authorities informed as to the state of the 
channel. The Canal Record reports the details of these 
surveys as follows: 


Three field parties leave Paraiso every morning at 7 in 


launches, proceed to their respective parts of the 2,800-ft 
section in question, run transverse lines of soundings ever s 
50 ft., making soundings on each line at intervals of 15 ft 
from water's edge to water's edge, an average of about 300 ft 
plot the soundings, trace the 5-ft. contours determined by 
them, and submit completed blueprints before 10 a.m This 
requires rapid methodical work, and it has been calculated 
that the field parties, through their developed proficieneys 





FIG. 2. SECTION OF THE FINAL MAP OF THE BOROUGH OF QUEENS, NEW YORK CITY 


by the city in acquiring title to its streets under its statu- 
tory right of eminent domain—a mete and bound descrip- 
tion of each street as laid down on the Final Map forming 
part of the court’s record, 

To date 74 sections (about 14 of the Final Map) have 
heen completed, besides numerous special final maps of 
small areas and of single streets, necessitated by some ex- 
igency. In the interest of economy or to facilitate indus- 
trial enterprises, maps altering the final map are from 
time to time made. Certified copies of the revised maps, 
of course, are filed in the several offices of record as out- 
lined in a preceding paragraph. 

C. U. Powell is engineer in charge of the Topographical 
Bureau of the Borough of Queens and L. M. Schoonmaker 
is principal assistant engineer. 


require on the average approximately seven-tenths of a sec- 
ond to drop the lead, read the sounding, raise the lead and 
cast it for the next sounding. 

The contour chart that results from this survey indicates 
the status of the channel and reveals the points at which 
extra effort-is required. Copies are placed in the hands of 
the resident engineer, the superintendent, and the supervisor 
of the Dredging Division, another copy is sent to Balboa 
Heights for the information of the Governor and the Marine 
Superintendent, and a fifth is filed with the office records. 

As soon as the soundings are completed, four drag parties 
proceed to drag the channel for bumps that do not show on 
the cross-section soundings. This dragging is carried on until 
after the passage of the commercial shipping. By such means 
it is possible to determine to the inch the depth of the chan- 
nel; ships are held up or passed on the information received; 
every inch of the buoyed channel is covered; and the dragging 
between the passages of shipping takes care of changes that 
may occur. 

This work, as well as the dredging, is carried on every 
day, including Sundays and holidays. 
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Albany Sewage-Disposal Works 


SYNOPSIS—A pumping station, grit chamber, 
Imhoff tanks and sludge-drying beds are being 
huilt to prevent a visible nuisance and sludge de- 
posits. The 16 Imhoff tanks have a nominal 
capacity of 30,000,000 gal. a day. 





The Citv of Albany, N. Y., has under construction a 
sewage-disposal works for treating the dry-weather flow 
of sewage as recommended in a report’ submitted to 
Wallace Greenalch, Commissioner of Public Works, by 
Hering & Gregory, of New York City, in July, 1912. 
The works are being built to prevent a continuation of 
the offensive conditions in the Albany Basin, a small land- 
locked harbor which the city 


8s now improving at con- 
siderable expense, and also the excessive pollution of the 
Hudson River in general along the Albany waterfront. 
To accomplish this result the following recommendation 
was made in the report referred to: 

That the dry-weather flow of sewage of the City of Albany 
be collected and carried to one central point and there treated 
to such a degree as to remove suspended matters which would 
float on the surface of the water and be displeasing to the 
eye or which would settle on the bottom and banks of the 
river and form objectionable sludge deposits, and that the 


clarified effluent be discharged into the Hudson River off 
Westerlo Island. 


It was not considered necessary to provide, at the pres- 


ent time, for a higher degree of purification, as the 
ordinary dry-weather flow of the Hudson River at Albany 
is many times the volume of the sewage to be treated. 

‘The works needed to carry out the recommendation 
cited consist of a main intercepting sewer along the river 
front, with connections to the existing sewers, practically 
all of which have been built on the combined system; a 
small pumping station for pumping the sewage from a 
district which would not drain into the intercepting sewer 
except by lowering the sewer at excessive cost; a grit 
chamber and main pumping station at the end of the 
intercepting sewer, for pumping all of the sewage to the 
sewage-disposal works; and a sewage-disposal works con- 
sisting of Imhoff tanks and sludge-drving beds. 

The plans and specifications for the sewage-disposal 
works were prepared early in 1912, but owing to unavoid- 
able delavs in securing rights-of-way construction did not 
begin until July, 1914. 

The works now under construction have a capacity of 
treating an average volume of sewage of 30,000,000 gal. 
per 24 hr. but are designed to handle the sewage at a 
maximum rate of 45,000,000 gal. per 24 hr. The present 
population of Albany is about 108,000, but the plant has 
heen designed to serve a population of 150,000 with a 
sewage flow of 200 gal. per capita per day.’ 





*Of Hering & Gregory, Consulting Engineers and Sanitary 
Experts, 170 Broadway, New York. 

“Engineering News,” Aug. 22, 1912, p. 373. 

2The water consumption in Albany in the year immediately 
preceding that in which the sewage-disposal works were de- 
signed was about 242 gal. per capita daily. In the report 
previously referred to it was recommended strongly that all 
water services be metered (at that time only 26 per cent. were 
metered), not only to reduce the waste of water but also the 
volume of sewage to be handled. While it is confidently ex- 
pected that the water consumption per capita will sooner or 
later be materially reduced it was not considered advisable 
to design the sewage-disposal works for a flow less than 200 
gal. per capita per day. Should the flow be reduced below 
this figure the disposal works will be able to serve a popu- 
lation greater than 150,000. 


By Joun H. Grecory* 


Tle sewage-disposal works are located in Bethleh: 
Township, on Westerlo Island, immediately adjacent t 
the southeast corner of the city and separated therefron 
by water known as Island Creek. The city has purchase: 
here about 75 acres of land on which the works are being 
built. Sufficient land has been secured not only for th 
present plant but also for its extension in the future. 
as well as for the construction of sprinkling filters should 
a higher degree of treatment be needed at some later date 

The ground at the site of the works is several feet abov: 
mean high water in the river, the Hudson River at Alban, 
being tidal, with a mean rise and fall of the tide of about 
2.8 ft., but is below maximum flood level. In order to 
protect the works from flooding they have therefore been 
surrounded by a levee, a portion of which has been made 
use of in the construction of the Imhoff tanks. 

On reaching the pumping station the sewage will first 
pass through a grit chamber and will then be pumped 
through a reinforced-concrete force main to the settling 
tanks. These tanks, which are of the Imhoff type, are 16 
in number and are arranged in four groups of four each. 
Fig. 1 shows a plan of one group together with longi- 
tudinal and cross-sections. 

Kach tank will have one large settling chamber and 
four sludge chambers, the two sludge chambers adjacent 
to each other at each end of the tank being connected 
by an opening in the dividing wall so as to equalize the 
accumulation of sludge in the two chambers. 

When handling 30,000,000 gal. of sewage per 24 hr. 
and with all 16 tanks in use the settling chambers provide 
an average detention period of 3 hr. The sludge chambers 
are designed to hold an accumulation of sludge from a 
population of 150,000 for an operating period of from 
six to seven months. 

The tanks are rectangular in plan, each being 33 ft. 
wide, 98 ft. long and having a total depth of 27 ft. 21% in. 
measured from the water line in the settling chamber to 
the bottom of the sludge chamber. From the water line 
to the slot at the bottom, the settling chambers have a 
depthsof 13 ft. 1114 in. 

Over each sludge chamber, which is 20 ft. square inside, 
a gas outlet is provided, consisting of a hollow truncated 
square pyramid surmounted by a hollow shaft 6 ft. square 
inside and extending 214 ft. above the water line. For 
convenience of inspection and operation the gas outlets 
in each tank are connected one with another and with 
the ends of the tank by a reinforced-concrete footwalk 
2 ft. wide, located on the center line of the tank 1 ft. 
above the sewage level. Similarly, a footwalk of the same 
type of construction has been provided inside of and at 
the top of each gas outlet. By means of these footwalks 
all parts of the tanks that cannot be reached from the 
outside are made accessible. 

The sewage enters each group of tanks at the inflow 
chamber, from which it passes into the upper channels. 
From the latter it enters the tanks over a set of sub- 
merged weirs. After passing slowly forward in a hori- 
zontal direction through the tanks the settled sewage is 
discharged at the outlet and over another set of weirs 
into the lower channels. Both sets of weirs are made 
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stable so as to distribute the flow of sewage as equally 

wssible to all of the tanks. 

From the lower channels the settled sewage passes into 
outflow chamber and from there into the outflow 

\duits, which are built in, and as a part of, the walls 
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of the settling tanks and lead to two outlet chambers. 
From these the settled sewage passes directly into the 
outfall conduit and flows thence to the river, where it 
will be discharged under water. Owing to contemplated 
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improvements in the river by the Government the outfall 
conduit will, 1 present, at the 
of the government dike. 

With Imhoff tanks having more than one cham- 
ber it is well known that for the best results it is desirable, 
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~from time to time, to reverse the direction of flow through 
the settling chambers of the tanks in order that the sludge 
will accumulate at a more nearly uniform rate in the 
sludge chambers. The tanks have been designed to permit 
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of this method 
from the 
reverse-flow inlet channel direct to the 


operation. When thus operated the 


sewage inflow chamber will pass through the 
lower channels 
and thence over the weirs into the tanks. After passing 
through the tanks in’ the settled 


sewage flows over the weirs into the upper channels and 


reverse direction, the 
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corners, are readily accessible for cleaning and have be: 
This is especially desi 
able, as it may be difficult to maintain at all points, und: 
all conditions, 


kept as small as seemed feasible. 


sufficiently high velocities to absolute 
prevent some slight deposition in the channels. Shou 


deposition take place the material can be swept along an 
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then through the reverse-flow outlet channels to the out- 
flow chamber. 

The direction of flow through the channels and tanks 
can be easily followed by an examination of the plan 
shown in Fig. 1. The total loss head through the 
channels and tanks from the inflow chamber to the outlet 
chamber when the sewage is flowing in the reverse direc- 
tion, and with a total rate of flow through the works of 
15,000,000 gal. per 24 hr., will be about 1.2 ft. 

The direction of flow through the tanks is controlled by 
means of stop planks held in cast-iron grooves. By means 
of sluice gates placed in the inflow chambers it is possible 
to shut off any group of four tanks, as desired. 

All of the channels through which unsettled sewage 
flows to and around the 


tanks are open, have rounded 


discharged into the tanks under water through openings 
provided especially for the purpose and without inter- 
rupting the flow through the tanks. When the reverse- 
flow channels are not in use they can be drained and 
emptied so as to prevent the holding of stagnant sewage 
and the production of offensive conditions. 

Scum boards are provided at both the inlet and outlet 
ends and at two intermediate points in each tank. They 
are of reinforced concrete, are held in cast-iron grooves 
and can be raised gr lowered or removed at will. 

The water line in the tanks has been set at such an 
elevation as to put it above flood level in the river and 
also so as to provids sufficient head for the passage of 
the clarified effluent through sprinkling filters, 
these be required at some later date. 


should 
Owing to these 





















Reg re retbnee aa 

















RTE 


October 7. 1915 


uirements the tanks are being built partly in excava- 

n and partly in embankment. 

The sludge chambers are of reinforced concrete. Sheet- 

», which is left in place, is being used for supporting the 

les of the excavation while the chambers are being built. 

‘he outer walls of the settling chambers consist of a 

eavy facing of concrete placed directly against the inner 

ope of a carefully made rolled embankment and carrying 
the upper end of the slope a vertical concrete wall 
extending up 2 ft. above the water level in the tank. 

From each sludge chamber the sludge is withdrawn 
through an 8-in. cast-iron pipe terminating in a sludge- 
discharge manhole, or shallow chamber, just outside of 
and built as part of the tank. The gates for controlling 
ithe flow of sludge are located in these manholes, but are 
controlled from above so that the operator will be able 
to see immediately the character of the sludge emerging 
from the pipe and will have full and rapid control of the 
whole process of withdrawing sludge. This is especially 
essential in order to avoid withdrawing partly digested 
sludge. 

From the sludge-discharge manholes the sludge flows 
through a main sludge-discharge pipe, located between 
each two adjacent tanks, to a sludge-discharge chamber. 
From this chamber it is discharged to the sludge-drying 
beds through any one or all of four 10-in. cast-iron pipes, 
each of which terminates at the upper end of a sludge- 
drving bed. With the sludge-withdrawing facilities pro- 
vided it is possible to withdraw sludge from any one 
sludge chamber of each two adjacent tanks and to dis- 
charge it on any one of four sludge-drying beds. 

Ample water connections have been provided so that 
water under pressure is available at all points for flushing 
out sludge pipes, for forcing down possible floating sludge 
in the gas outlets of the tanks and for general cleaning 
and miscellaneous purposes. 

The sludge-drying beds (located immediately ad- 
jacent to, but at a lower level than, the tanks, so that 
sludge can be discharged onto them by gravity) are 32 in 
number and have a total area of about 66,560 sq.ft. They 
consist of layers of graded gravel or broken stone, the 
coarsest material being at the bottom and the finest at 
the top, the average thickness of the bed being about 12 
in. The top surface will at first be covered with a thin 
layer of coarse sand, but under ordinary conditions of 
operation the grit removed from the grit chamber will be 
used for this purpose. Details of one set of four sludge- 
drying beds is shown by Fig. 2. 

The bottom of the sludge-drying bed will be graded into 
ridges and valleys, a 3-in. drain with open joints being 
provided in each valley. All the drains from each set of 
eight beds discharge into an 8-in. main drain, which in 
turn passes through a drainage manhole and discharges 
into the outfall conduit. In each of the drainage man- 
holes, of which there are four, the main drain is provided 
with a check and gate valve to prevent sewage or river 
water from backing up, at times of high water in the river, 
into the underdrains and flooding the beds. 

The several sludge-drying beds are separated one from 
another by thin concrete partitions held in position by 
concrete posts firmly set in the ground. This type of 
construction has been used in some other plants that have 
been designed by the writer and has been found to work 
out very satisfactorily. Not only is the material of a 
permanent nature, but the concrete posts and partitions 
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present a very much neater appearance than do those of 
wood. While the first cost is a little more than that of 
wood, the additional expense is well warranted. The 
details of the concrete posts and partitions are shown in 
Fig. 2. This same type of construction is used also for 
the outer edge of the beds except along the sides adjacent 
to the settling tanks. 

The sludge will be removed from the sludge-drying beds 
in small cars running on narrow-gage railway tracks laid 
at the surface of the bed. A track laid at the surface 
of the bed is not only cheaper but more convenient than 
one supported above. ‘These tracks connect with a main 
track extending along the southerly end of the drying 
beds. The cars will be loaded by hand and pushed along 
the tracks from the sludge-drving beds to the main track 
and thence along the latter and up onto the levee and 
to the point of final disposal. 

In designing the works the viewpoint of the operator 
has been constantly kept in mind, and the various details 
and arrangements have been carefully studied and worked 
out so to make all of the operations as simple and as con- 
venient as possible for him. 

The total cost of construction of the sewage-disposal 
works, including the outfall conduit to the river but not 
including the land, grit chamber and pumping station, 
based on the estimated quantities and contract prices, will 
be $277,302. With a population of 150,000 and a sewage 
flow of 30,000,000 gal. per 24 hr., for which the works are 
designed, the cost will be about $1.85 per capita and about 
$9240 per 1,000,000 gal. daily. 

The works are being built under the direction of the 
Department of Public Works, Wallace Greenalch, Com- 
missioner, and Frank R. Lanagan, City Engineer. Stephen 
B. Vernon, Engineer Intercepting Sewer Design and 
Construction, is in immediate charge of their construc- 
tion. The works were designed by Hering & Gregory, of 
New York City, and the contract for their construction 
was awarded early in July, 1914, to the Riverdale Con- 
tracting Co., of New York. 


New Coast-Survey Vessel 


The contract for the “Surveyor,” a new United States 
Coast and Geodetic Survey vessel, has been awarded to 
the Manitowoc Shipbuilding and Dry Dock Co., located 
on Lake Michigan at Manitowoc, Wis. The contract 
price was $189,000 for the bare hull and machinery, but 
the ultimate cost of the vessel fully equipped will be 
$220,000. 

The “Surveyor” will be used in surveying and charting 
the dangerous waters of Alaska and the Bering Sea in 
the summer and the coasts of Washington, Oregon and 
California in the winter. She will be a steel steamer of 
about 1,000 tons displacement, with triple-expansion en- 
gines and will use crude oil as fuel. She will accommo- 
date 66 officers and men and carry enough fuel and stores 
to stay at sea on a surveying cruise for about three months 
at a time without returning to her base of supplies. 

The contract calls for completion within. one year, but 
E. Lester Jones, Superintendent of the United States 
Coast and Geodetic Survey, has been informed by the 
contractor that the vessel will be completed in much less 
time, possibly as early as August, 1916, which will leave 
ample time to take it to the Atlantic coast before the 
close of navigation in the Great Lakes. 
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Concreting Methods and Records. 
Elephant Butte Dam 


Ry KE. H. Batpwin* 





SY NOPSIS—Follows article in issue of Sept, 30, 
1915, describing masonry work on large Reclama- 
lion Service Dam at Elephant Butte, N. M. This 
article gives details of concreting plant, method 
vf handling concrete and records made in placing 
Core rete ‘ 

The masonry of the Elephant Butte dam is concrete, in 
Which large stone 1s embedded. As conerete was to be 
the main feature, careful preliminary study was made 
to design a plant that would be nearly automatic in its 
Operation, require a minimum amount of labor, have 
large capacity and permit of using as large a percentage 
of “plum” rock as governing conditions would allow. 
This point largely decided the use of cableways and der- 
ricks for placing the material in the dam rather than the 
chuting method, though the large amount of excavation 
to be made and the necessity of storing considerable of it 
for use as concrete aggregate also had a bearing on the 
decision in regard to the method to be used. 

The concrete-mixing and handling plant was described 
in detail in Engineering News, Aug. 6, 1914, for which 
reason it will be only briefly outlined here. All concrete 
is furnished from the main mixing plant near the easterly 
end of the dam. ‘The materials for the concrete aggregate 
are delivered to the plant from the main railroad and 
dumped by gravity to the crushers and sand elevator. 
The sand and gravel are carried by a separate elevator to 
the top of the plant, where they are screened, the sand 
passing into the sand bin, while the gravel is deflected 
into the bin for broken stone. The rock is crushed and 
elevated to the top of the plant, where it is screened and 
distributed to the proper bins, of which there are three— 
rock, sand and cement. From these the material feeds by 
gravity through automatic measuring machinery to the 
mixers. 

The mixers are three in number, of the nontilting dump 
tvpe, with a capacity of 81 cu.ft. each of dry material ; 
but it has been found that a batch of 1.63 cu.yd. of mixed 
concrete gives the best results. From the mixers the con- 
crete is dumped into hoppers of 3-cu.yd. capacity, from 
which it is drawn into concrete skips of 3 cu.yd. capacity 
placed on flat cars, which are drawn by cable and hoist 
to either of the three cableways spanning the dam. Fig. 2 
shows the layout of this part of the plant. The concrete 
haulage system enables one operator with a 3-drum hoist 
to deliver the concrete from either mixer to either cable- 
way and return the empty skip to the mixer. 

The flat cars are of sufficient length to hold two skips, 
and are attended by two men, who place the empty skip 
when lowered by cableway and release the chains. The 
ar is then moved until the loaded skip is directly beneath 
the cableway; the loaded skip is then hooked up, raised 
and carried to the dam by cableway and the empty 
skip returned to mixer for another 3 cu.yd. of concrete. 
As with the excavation, it was found that the capacity of 





_ *Assistant Chief of Construction, United States Reclama- 
tion Service, Denver, Colo 


the plant was generally limited by the cableways, a1 
everything possible was done to increase their efficien: 
‘Time studies were made of the different operations and a 
false moves eliminated. The same procedure was use 
on the dam in transferring from loaded to empty skips 
The consequence is that the utmost capacity of the cabli 
has been reached whenever conditions permitted of rapv 
placing. 
HANDLING THE CONCRETE 

he conerete is handled on the dam with stiff-leg de: 
ricks, of which there are eight in use. The presence o 
contraction joints in the dam structure has conside: 
ably retarded progress. They also have an important 
hearing on the placing of derricks and the methods used 
Below El. 4215 the masonry is monolithic, without joints : 
hut as only a portion of the foundation could be prepared 
at a time, different blocks began to appear before th: 
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FIG. 1. MOVABLE WOOD FORMS FOR ELEPHANT BUTTE 
DAM FACE 


entire bottom could be covered, which made the placing 
of derricks troublesome from the beginning. The der- 
ricks are set on pedestals made of concrete blocks manu- 
factured for the purpose. These are 5x6 ft. in plan and 
3 ft. high. They are set in mortar and built to a con- 
venient height, usually three blocks or 9 ft. high, but 
occasionally higher. They are concreted in place as plums 
and cost very little more than the remainder of the con- 
crete, as they are cast in a special block yard convenient 














October 7%, 1915 


to the cableways and contain a large percentage of hand 
rock. 

During the early stages of the masonry work it was 
iossible, where the area was quite large, to carry out a 
program that would permit of raising all derricks on 
Sunday; but later it was found necessary to move them 
occasionally during the week, and now that is the general 
practice. The pedestals are usually prepared by the night 
shift on prearranged locations and the derricks moved 
the following morning. This is done by putting slings 
beneath the sills and engine frame, brought together at 
the top of the mast, and hooking on to them with two 
A =fortland Cement Storage 
B = Cement Hopper 
C = Crushed Stone 
D = Dryer 
E = Zube Mill 


F = Laborarory 
G = Crusher 
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ELEPHANT BUTTE DAM 


cables. <A derrick and hoist combined weigh 27 tons, 
but the change is made in a very few minutes. Ballast 


blocks are also made of concrete, which facilitates their 
removal and replacement. 

The work on most features in connection with the dam 
is carried on in three 8-hr. shifts; but the placing of 
masonry is confined to two shifts, the second and third. 
On the first shift materials are taken to the dam, repairs 
to mixing and crushing plants are made and all bins are 
filled ready for the day’s run. The plum rock is loaded 
on standard-gage flat cars in the quarry, cleaned, washed 
and side-tracked during the day, then run under cable- 
ways at night to be sent down on the first shift. A track 
scale of 80 tons capacity over which the loaded cars are 
required to pass enables all stone to be weighed; and as 
this can be done in a few minutes by the train crew, the 
custom has been followed from the start. All plum rock 
and spalls sent to the dam are weighed and recorded, 
thus giving an excellent measurement of all such material. 
The plum rock and spalls are placed in convenient piles 
on the blocks that are to be worked on. 


PLACING THE CONCRETE 

The concrete is delivered on the dam in 3-cu.yd. skips 
by the cableways, an empty skip is sent back and the 
loaded skip swung to its place by derrick. The skip is set 
down for a moment, the front chains released, the skip 
raised from behind and the concrete flows out. The 
empty skip is then swung out to the cableway landing and 
the derrick boom moved out of the way to wait for the 
next skip of concrete. Four or five men distribute the 
concrete, spading it against the forms or sides of plum 
rock, as the case may be. When a layer of sufficient size 
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and thickness has been made plum rock or spalls are 
embedded in it. As a rule, spalls are only used near 
forms, between drainage wells or between large rock, as 
the large plums are cheaper, and a spall improperly placed 
may spoil a bed for a large stone. As the cableways 
usually take about 4 min. to make a round trip, and the 
derricks place a skip of concrete in 2 min., there is gen- 
erally time to set a stone with the derrick while waiting 
for the next skip of concrete. This is done by swinging 
a stone into place and “shaking” it with the derrick. 
This gives better results than when joggled with a bar, 
and is much quicker, though rather hard on the derrick. 

The organization for each of the two masonry shifts 
consists of three small placing gangs, one for each cable- 
way, headed by a subforeman. Over these gangs is a fore- 
man in charge of all the masonry work on that shift. In 
addition to directing these small crews he frequently takes 
a man or two and sets plums with an extra derrick, and 
usually has a small cleaning gang to look after in order 
to keep the working area ready ahead; although the 
cleaning of any extended area is uniformly done on the 
first shift. The shifts change each month so that one has 
no advantage over the other. There is a masonry inspec- 
tor with each placing gang, one of whom is the chief in- 
spector and has absolute authority in regard to the qual 
itv of the work and materials. 

There is keen rivalry between the two shifts, and this 
is fostered by issuing daily bulletins showing the accom- 
plishment of each shift. A system of daily reports that 
requires every man to be reported by some foreman is in 
use all over the work. Daily reports showing what they 
have done are also required from all who are on independ- 
ent work. In this way a complete ana prompt record is 
obtained of the work performed by every derrick, eable- 
way, locomotive, concrete and in fact 
every machine on the job. These data are assembled in 
concise manner on printed forms; several copies are made 
and issued every morning, covering the preceding day’s 
work to those most interested, and are posted in a con- 
spicuous place for the benefit of all. 

The placing of masonry as a principal feature did not 
commence until Mar. 1, 1914, on which date the complete 
plant was first used. Prior to this time only one cable 
was used for transporting concrete and plums. The 
capacity of the plant for mixing and placing concrete was 
never fully reached. This was due to several unavoid- 
able reasons. Considerable delay in receiving some of 
the gate and valve castings greatly interfered with the 
construction programme. Inferior quarries were often 
responsible for small output, it occasionally being neces- 
sary to put the major portion of a quarry force to muck- 
ing out the waste. Contraction joint forms and innumer- 
able tunnels, conduits, shafts, gate chambers and drain- 
age wells all tended to curtail output. 


mixer, crusher, 


REcoRDs OF PLACING 


During the twelve months from Mar. 1, 1914, to Mar. 
1, 1915, which was the first full year the entire plant was 
used on masonry work, a total of 380,200 cu.yd. of ma- 
sonry was placed. With the exception of Kensico Dam in 
New York State, it is believed that this is the largest 
quantity ever placed in a single structure in the same 
period. The best day’s run was on Jan. 25, 1915, when 
2651 cu.yd. of mass masonry was placed in two 8-hr. 
shifts. This was made up of 2129 cu.yd. of concrete and 
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cu.yd. of plum rock. The total quantity of masonry 
placed to Sept. 1, 1915, is 560,000 cu.yd., there being 
about 610,000 cu.yd. in the completed structure; this 
leaves 50,000 cu.yd. to place after that date. 

As it is not desired to complete the dam during hot 
weather, and as the working area is rapidly becoming 
much smaller, especially as every third block is to be left 
tow (EL. 4,340) for winter closure, the force was reduced 
Apr. 1 to such a size as will complete the dam by Feb. 1, 
1916. On this account it is probable that the maximum 
masonry-laying record has already been made. 

The flow of the river during early construction was 
carried in a flume built across the dam and forming a 
part of it, near the easterly side of the cation. Early in 
January of this year, the remainder of the masonry being 
considered at a safe height, and ‘it being desired to make 
this closure during cold weather, the flume was closed 
and the river diverted through the outlets provided in the 
dam. As these outlets were 20 ft. higher than the bot- 
tom of the flume, it was necessary to build up the gap 
as fast as the water rose in the reservoir. This was suc- 
cessfully accomplished, though at times the water was 
higher than the concrete, with only leaky forms between. 
In 29 hr. the concrete was brought up 24 ft., which was 
sufficient to turn the small quantity of water flowing at 
the time. 

FormMs ror CONCRETE 


\ll faces of the dam are cast against forms. The forms 
for the downstream face and for contraction joints are 
faced with is desired that these 
faces present a smooth finish. Forms for the upstream 
face are not covered with metal, as a rough finish is de- 


No. 23 sheet iron, as it 


sired here in order to get the best obtainable adhesion for 
the mortar facing. The forms used are the result of care- 
ful designing and some experimental work. They have 
proved very satisfactory, being absolutely self-contained 
and retaining their true position even with rapid pouring. 
Fig. 1 shows the details of the principal forms used. 
Where special forms are required, as around gate wells 
and offsets, the same principle of fastening and assem- 
bling is used, as is shown in the drawings of the simpler 
type. 
PERSONNEL 

The construction of the Elephant Butte Dam and 
auxiliary features is being done by Government forces. 
From the time the work was commenced until Mar. 1, 
1915, it was under the general supervision of L. C. 
Hill, Consulting Engineer. Prior to October, 1912, H. J. 
Gault was in direct charge as Construction Engineer. 
Since that date the work has been under the direction of 
the writer. L. J. Charles has been principal Assistant 
Engineer; R. J. Schmalhausen, Superintendent of Con- 
struction; R. R. Coghlan, Manufacturing Cement Chem- 
ist; W. C. Beatty, Master Mechanic, and Walter Cowell, 
Chief Masonry Inspector. Since Mar. 1, L. J. Charles has 
been Construction Engineer under the general supervi- 
sion of the writer. 

It is manifestly impossible to give here individual 
credit to all who are responsible for the excellent results 
obtained, as the results accomplished are due to an organi- 
zation in which every employee of any responsibility what- 
ever rendered loyal and efficient service with the idea of 
building the dam in the best manner in the quickest 
time, and at a minimum cost. 
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Submarines and Torpedoes* 


By C. N. Hinxkampt 
Interest in the submarine has reached a point hard! 


dreamed of five years ago. The types developed | 
the American inventors Holland and Lake have nov 


been adopted as practically the standards of the world 
Holland’s experiments began in 1875, but it was not unt 
1893 that his plans were approved by the American Nava 
authorities. In 1904 Lake’s boats were built for Russia 

Up to 1898 the submarine was in the embryonic state 
From then up to the present time it has developed rapidly. 

There is nothing mysterious in the operation of a sub- 
marine. The orders used in the handling of a boat are few 
and are so given as to eliminate any possible confusion. 
Preparing to submerge includes all preliminary work 
up to the closing of the conning-tower hatch. This com- 
prises the stowing of the deck gear, taking down the 
bridge, unrigging the radio, closing the hatches, unlocking 
the valve-operating mechanism, securing the engines—in 
fact, a clearing ship for action. This operation requires 
from two to twenty minutes, depending on the amount 
of rigging to be taken down. 

In the static dive, also known as “balancing,” the boat 
is submerged but moves only in the vertical plane. 

The mass of the submarine itself amounts to several 
hundred tons, but the actual forces used to sink it from 
a neutral state are very small. The addition of 50 Ib. 
of water will cause the boat slowly to descend. As soon 
as the vessel has started on its downward path it is neces- 
sary to remove part of the ballast in order to keep it from 
continuing on this path. 

The running dive is made from the awash condition. 
In the awash condition the trimming tanks and auxiliary 
ballast tanks are flooded to the amount necessary for the 
proper trim when submerged; the main ballast tanks are 
empty. The running dive is used for all tactical pur- 
poses except balancing. 

The vessel being underway “awash,” the order is given 
to submerge. All hands get into the boat, the engines 
are stopped and the electric motors started. As soon as 
the engines are stopped the conning tower is closed, all 
ventilators are housed and the main ballast tank is 
flooded. Knowledge that the trim will be approximately 
correct when totally submerged renders careful adjusting 
of ballast unnecessary. The boat is inclined slightly, 
about one-half of a degree down by the head, and the 
inrush of the water is controlled by manipulation of the 
valves. All this is done in the short period of from one 
to two minutes. 

Submerging a submarine is distinctly a one-man job. 
The commanding officer must be thoroughly conversant 
with all the details of the actual submerging of the boat 
and he must at all times be thoroughly informed as to 
existing conditions in the boat. The second officer as- 
signed to the submarine generally assists the commanding 
officer where possible, and endeavors to acquire all the 
information possible on the details of the operation in 
order that he may take charge in case of any emergency. 

Depth is maintained by the use of the diving rudders. 
Down rudder sends the stern up and the bow down. As 
soon as the boat is inclined downward the plane of the 


*Extracts from a paper in the “Journal” of the American 
Society of Naval Engineers. 
+Lieutenant, United States Navy. 
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leck gives a large surface for the water to act on. The 
hull is so built that normally there is a tendency for the 
wat to rise, brought about by the angle of the hull and 
the unbalanced pressures caused by inequalities in the 
areas of the surfaces on the bottom of the boat and on 
the top of the boat. This tendency must be counteracted 
1y the trimming of the vessel and the action of the diving 
rudders. 

The steering of the vessel in azimuth is done the same 
submerged as on the surface, using either hand or electric 
power. The use of gyroscopic compasses renders the 
tactical problems far simpler, as it is possible with this 
compass to steer the vessel within narrower limits than 
was possible with the magnetic compasses. 

The periscopes are the eyes of the submarine. There 
are many styles of periscopes—monocular, binocular, 
stationary, revolving, rotating evepiece, stationary eyepiece 
and “walk around.” ‘There are also devices known as 
omniscopes, in which the entire horizon is reflected on a 
ground glass and any part can be separated from the 
rest by means of screen sectors. The periscopes are long 
tubes with lenses in the top and bottom and so fitted with 
prisms that the rays of light are paralleled. The general 
impression one gets is that of looking through a telescope. 

The periscope that is in most general use in the United 
States Navy is the walk-around type, with normal and 
magnifying eyepieces. Each boat is required to have at 
least two periscopes, one for the commanding officer and 
one for the helmsman or the second officer. In the recent 
boats, fitted with gyroscopic compasses, the helmsman 
takes his station at the compass while the lookout is at 
the periscope from which he directs the helmsman. The 

ommanding officer usually stations himself at the after 
periscope and directs the movements of the vessel. Should 
he leave the periscope for any purpose, such as to consult 
‘hart or to get signals, some one always takes his place, 
30 that there is never a time that both periscopes are not 
manned. ' 

Signaling while submerged is a subject of much interest. 
In the early days of submarine navigation signaling under 
water was done in a most crude manner, for which the 
hull of a vessel was found to be peculiarly adapted. Send- 
ing was accomplished by tapping on a rivet with a hammer 
and receiving by holding the forehead to a frame of the 
boat. For several years inventors have investigated and 
experimented extensively, with the result that there are 
now in practical use in submarine signaling the submarine 
bell, the Fessenden oscillator and the vibrating wire, by 
which it is possible to signal effectively at distances 
greater than 5 mi. under favorable conditions. All these 
systems set up vibrations in the water which are detected 
by microphones and heard through the ordinary telephone 
receiver. 

Each submarine is equipped with one bell, some with two, 
and on every submerged run, in peaceful maneuvers, these 
bells are rung so that it is possible for those in one boat 
to know the approximate location of other boats. 

The submarine of the present day can operate at its 
maximum speed submerged for about 1 hr. At about 
one-third of this maximum speed she can operate prac- 
tically 24 hr. 

The offensive weapon of the submarine is the torpedo, 
or if necessity demands, the vessel itself can be used as 
a ram. The effect of the submarine as a ram may be 
illustrated by the fact that in a collision between a 
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United States submarine and its tender several years ago, 
the tender was so badly damaged as to require beaching 
in order to save her. 

The principal offensive weapon is, however, the torpedo. 
Ramming would be resorted to only in an exceptional case. 
The torpedo is an intricate mechanism built along the 
lines of the submarine itself, but automatic in its action 
after leaving the tube from which it is fired. The torpedo 
is divided into four main parts—the head, air flask, after- 
body and tail. The head contains the explosive and the 
mechanisms to fire it. These heads are carried on the 
torpodeos only in war time. In time of peace exercise 
heads containing water are used. Abaft the head is the 
air flask. This contains the compressed air for the pro- 
pelling machinery. In the next division of the torpedo 
is found the depth-controlling mechanism, the air super- 
heater, the main propelling engines, the steering engines 
and gyroscope, and the shafting to the propellers, as well 
as the rods to the rudders. The tail inside contains the 
gear wheels for the propellers; on the outside are the 
supporting parts for the propellers, the diving rudders 
and the vertical rudders... The early torpedoes had an 
effective range of about 500 vd. The most modern prod- 
uct has an effective range of more than 10,000 yd. 

An attack on a hostile vessel can be made in so many 
ways, and would have to be made under so many different 
conditions, that it is impossible to lay down any hard 
and fast method of procedure. The best time to attack 
is at dawn or twilight, or at a time when there is enough 
sea running to make the detection of the presence of the 
boat most difficult. Submarines have been known to 
approach within 500 yd. of a battleship in a choppy sea 
and in a fog to come up under the stern before being 
discovered, notwithstanding the fact that lookouts were 
stationed on the battleships to watch for the submarines. 

The best situation for an attacking submarine is for- 
ward of the enemy’s beam and approaching her. From 
such a position it is possible to get within range most 
easily and lie in wait until the enemy crosses the path 
of the submarine. In such a case it is possible for the 
submarine to pick the time for firing with some degree 
of assurance that the torpedo will reach the enemy and 
destroy her. Should the enemy be very much faster than 
the submarine, tactics become a case of hare and hound, 
with the advantage in favor of the enemy, as the speed 
ef a submarine is limited. 

The subject of safety in the submarine has received 
much attention and many devices have been invented 
designed to obviate the dangers said to attend the opera- 
tion of this type of vessel. Each designer and builder 
has his own method of escape. 

As submarine design improves, dangers of operation 
are becoming fewer. Today the submarine possesses no 
more inherently dangerous features than are possessed 
by any ship. In fact, they are safer to cruise in than a 
surface craft and for the same tonnage are far more 
comfortable in a heavy sea. 

The personnel of a submarine depend for air for breath- 
ing purposes while submerged on the free air in the boat 
at the time of submerging and the compressed air carried 
in storage flasks, which is used in freeing ballast tanks of 
water as well as for breathing. In the average submarine 
in commission today the air contained in the boat at the 
time of submerging is sufficient to last officers and crew, 
numbering 18 men, for a‘period of from 9 to 12 hr. 
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New York Tunnel Power Plants 


Two large plants have been erected by the Flinn- 
(’Rourke Co., on the Manhattan and Brooklyn sides of 
the Kast River, New York City, for supplying compressed 
air and high-pressure water to 12 shields in the four 
rapid-transit tunnels this company. 
These stations are of particular interest because of the 


being driven by 
large aggregate capacity of air compressors installed (in 
accordance with the requirements of the Public Service 
Commission, under direction the tunnels were 
planned and are being built) and because of the types 
of equipment assembled. 
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examples of first-class practice, within the limits imposed 
by space conditions. 

The plant on the Brooklyn side has, roughly, twice 
the capacity of the Manhattan station, since eight shields 
are being driven on this side and only four in Manhattan. 
It is seen from Fig. 2 that there are eight large com- 
pressors for the main air supply. These are of the latest 
duplex motor-driven type built by the Ingersoll-Rand 
Co. and equipped with thin plate valves (Rogler type), 
which have found extensive and successful use in Europe. 
Kach unit has a delivery capacity at 166.6 r.p.m. of 4900 
cu.ft. (free air) at 15 lb. per sq.in. and it then requires 
350 electrical horsepower. The machines will deliver air 
at up to lb. pressure and for such possible service 
ihe motors used are of 600-hp. rating. The motors are 
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FIG. 2. PLAN OF MACHINES AND PIPING; 
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MANHATTAN STATION 


of 6600-volt three-phase synchronous type with individual 
belted exciters; they start as induction motors. Power 
is secured at 6,600 volts from the local Edison company, 
direct feeders running to the nearest substation. 

Because of lack of room in this plant (it being the 
basement floor of an old warehouse and having heavy 
wooden columns about 14 ft. apart) the aftercoolers have 
heen grouped at one end of the building, as shown in 
Fig. 2. The air-piping layout is also seen from this 
sketch, 

For the tunnel-shield jacks and erector there are a 
°000-lb. pump of 25 gal. per min. capacity and a 
2000-lb. pump good for 15 gal. per min. Both are 
motor-driven and connected to accumulators. Besides 
this there are three 75-hp. motor-driven high-pressure 
plunger pumps for miscellaneous service. 

In the Brooklyn plant there is one compressor for 
supplying high-pressure air (140 lb.) for tools in the 
tunnels. This is an old 20x14x18-in. Sullivan compound 
machine driven by a 400-hp. synchronous motor. 

EQUIPMENT OF THE MANHATTAN STATION 

In the Manhattan plant there are four of the new 
28x24-in. duplex low-pressure air compressors such as 
are installed in the Brooklyn plant. The aftercoolers, 
however, are placed in their usual position close to the 
machines. There was plenty of room in this plant, as 
a large steel building (with concrete floors) was erected 
in Jeannette Park. Half of it was given over to forge 
shops and stores and half to the power station. 

The high-pressure air for tools, etc., is supplied by 
two old Sullivan compound machines—a 26x151x18-in. 
for 100 lb. and a 25x14x16-in. for 135 lb. Each 
driven by a 400-hp. synchronous motor. 

The arrangement for the high-pressure hydraulic 
service is shown by Fig. 1. The 15-gal. 5,000-lb. and 
10-gal 2000-Ib. pump are in duplicate. The suction comes 
from an open tank, and the discharge is fed to the 
accumulators. For each system there is an automatic 
controller that lets the water be spilled back into the 
storage tank when the accumulators are full, a pump 
running continuously during the interval in which water 
is needed for the jacks or rams in a shield. A valve 
block, similar to those used on the tunnel shields, dis- 
tributes either 5000- or 2000-lb. pressure to one or 
more main lines of 114-in. XX pipe running to and down 
each shaft. A similar design is employed in the Brooklyn 
plant. 
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Moving Brick by Wheelbarrow 
By W. B. ConANntT* 


A specially designed wheelbarrow has been found very 
satisfactory for handling brick and other building ma- 
terials by hand. It is constructed of a bent steel frame 
that encircles the wheel axles with handles of one piece 
with the frame. From the handles forward over the 
wheel is a stout wooden rack 24 in. wide at the back 
and tapering toward the front, where the joists are 7% 
in. apart. 

Three 18-brick trays are usually carried at a load. 
It has been found that 150 ft. is about the maximum 
distance over which brick can be economically transported 
by wheelbarrow. In all cases a smooth plank runway 
should be provided. For greater distances, industrial- 
railway or wagon haulage is more economical. 

A recent test showed that three trays (54 bricks) could 
be wheeled 150 ft. and delivered to an elevator and the 
wheelbarrow returned, in 2 min. Increasing the dis- 
tance to 200 ft. lengthened the time of the round trip 
to 3 min. 

In wheeling bricks to an elevator the loaded wheel- 
barrow is left to be cared for by a man stationed to 
transfer the trays to the laborer 


the elevator, and re- 





SPECIAL 
CONSTRUCTION CO. 


WHEELBARROW USED BY ABERTHAW 


FOR HANDLING BRICK 
turns with an empty wheelbarrow to the storage pile or 
car. Two men can supply the material for 19 masons 
provided the bricks are within 150 ft. and the mortar 
within 100 ft. of the elevator. 

The wheelbarrow men should be under orders of the 
man at the base of the elevator or hoist, who directs the 
delivery of either mortar or brick as required on the 





*Concord, Mass., 
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scaffold. There the boxes of mortar and trays are trans- 
ferred by wheelbarrows three at a time to the brick- 
masons, 
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Doctoring Test-Pieces for Steel 
of Panama Lock Gates 


The necessity for great vigilance and ingenuity on the 
part of mill inspectors was demonstrated in a peculiar 
way in an action recently brought by the United States 
Government against certain officers and employees of the 
Carbon Steel Co. for conspiracy to furnish defective steel 
for the Panama lock gates. When the case was tried in 
the United States District Court at Pittsburgh, some of 
the defendants were found guilty. 

Test-pieces from nickel-steel forgings were annealed sur- 
reptitiously in the blacksmith shop to give them just the 
right qualities for passing the specifications, although 
the annealed forgings did not have these qualities. 
The inspectors at first were in the habit of marking the 
steel slabs before annealing, the marked pieces being cut 
off and annealed in the furnace with the slab, test being 
made on the test-pieces after coming from the furnace. 
It was discovered, however, that some of the steel was not 
annealed, but was merely “smoked”; that is, put through 
the furnace at a low heat to discolor it just enough so that 
it would appear to have been annealed, while in reality 
having the qualities resulting from heating and quench- 
ing. The men in charge of the work for the company 
would take test-pieces and privately subject these to 
quenching and drawing tests until they had found just 
what heat-treatment would bring the test-piece within 
specifications. Thereupon the government test-piece 
would be put through the heat-treatment so determined. 

The peculiar appearance of one or two of the test-pieces, 
resulting from the special treatment they were subjected 
to, aroused the inspectors’ suspicion. Going into the plant 
when not expected, an inspector found one of the de- 
fendants standing at a furnace in which were some 
test-pieces. The latter explained that he was making 
private tests of his own and refused to show the pieces, 
but the inspector on pulling them out of the furnace found 
that they were his selected test-pieces bearing his stamp. 


a 


Loading Excavated Material from a street subway across 
the Illinois Central R.R. at Chicago was accomplished in a 
novel manner. The tracks were supported on a pile trestle. 
The excavation was done by hand, and the material was 
loaded into small steel dump cars on a narrow-gage track 
at the street level. These cars were pushed by hand to one 
side of the right-of-way and dumped into a large elevator 
bucket working in a tower built alongside the nearest track. 
A railway car was placed on this track, and the elevator 
bucket dumped the material into it. 
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Reducing Decimals of am Acre 
to Square Feet 

A very handy table which gives the equivalent of any 
decimal of an acre (in thousandths) in square feet di- 
rectly, without interpolation, is sent to Engineering News 
by C. H. Eiffert, Assistant Engineer, Windes & Marsh, 
Engineers-Contractors, Winnetka, Ill. This table forms a 
useful supplement to the table for reducing square feet 
to decimals of an acre Engineering News, Aug. 19, 
1915, p. 363. 
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\ultiplying Large Numbers on 
Adding Machines 


By R. C. HarpMan* 


In many offices where engineers are employed adding 

chines form part of the equipment, but generally their 
.« is not thoroughly understood. The simple operations 

adding and subtracting and of performing the multi- 
lication of small numbers are familiar, but few even 
now that multiplication of numbers of seven or eight 
laces may be made. However, such numbers, although 
their product will be far beyond the capacity of the 
adding machine to record, can be easily and rapidly mul- 
tiplied. With a little practice, a great saving of time 
can be effected. This is especially true of the 10-key 
machines. The 81-key types are not nearly so efficient. 

For example, multiply 29,476,392 Ly 41,242,342, which 
is equivalent to the multiplication of two trigonometric 
functions carried to seven decimal places. In order to 
perform this operation on the machine, we first divide the 
numbers mentally as follows: 
(A) 2947 6392 (B) 
(C) 4124 2342 (D) 
This is equivalent to multiplying (10,000A + B) by 
(10,0000 + D), or, 
10,000 A + B 
10,000 C + D 


BD+ 10,000 (AD + BC) + 100,000,000 AC 
Substituting the values of A, B, C and D we have: 
BD = 14970064 
10,000 (AD + BC) = 332624820000 
100,000,000 AC = 1215342800000000 


1215675439790064 (product) 
On the machine we do exactly the same thing, the 
printed slips issuing thus: 








BD AD + BC + 1497 AC + 3326 
6392 1497 3326 
6392 2947 29147 

63920 2947 2947 
63920 29470 2947 
63920 29470 2947 
63920 29470 29470 

639200 29470 29470 

639200 294700 294700 

639200 291700 2947000 

6392000 294700 2947000 
6392000 2947000 2947000 
*14970064* 2947000 2947000 
6392 *12156754* 
6392 
6392 
6392 
63920 
63920 
639200 
6392000 
6392000 
6392000 
6392000 
*33263979* 








*Colorado Springs, Colo. 
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The product is 12156754 3979 0064. It will readily 
be seen why the 1497 is carried from the first total and 
added to the second operation, and 3326 from the second 
total added to the third, after an inspection of the prod- 
uct. found by the substitution of values in the algebra 
function above. 

Practically speaking, the multiplication of eight-place 
numbers is the limit of a nine-place adding machine, as 
the single product of four-place B and D makes an eight 
place result. However, the divisions A, B, C and D might 
be further subdivided indefinitely and the same process 
gone through. This would be too complicated to be of any 
value, although 16- or 32-place numbers could be multi 
plied. ‘Thus, 16-place numbers would be divided : 


ab ( f 
I B 

( d q h 

t h n 0 
( D 

Ll om pq 


It will readily be seen that the great amount of cross 
multiplying would prove unwieldy. 


Laying 48-Im. Concrete 
Block Sewer 


A 48-in. concrete-block sewer using the Parmley type 
of block is being constructed in Harrisburg, Penn., by 
M. M. Sheesley & Sons, of Johnstown. The total length 
is about 1500 ft. Most of it is in a trench 5 to 12 ft. 
deep and follows normal construction methods except that 
the soil is all filled ground, which produces some com- 
plications. A short length of the sewer, however, is 3 to 
5 ft. above ground, at the bottom of a depression remain- 
ing as the last portion of a partly filled gully. Here the 
sewer is built on three-post bents 5 ft. 4 in. wide out to 
out and 5 ft. apart. The invert blocks are bedded on a 
thin layer of concrete placed on longitudinal timbers 
laid over the bent caps. Concrete fill under the haunches 
and extending up to the middle line of the pipe, with a 
thickness of + in. at this line, braces and retains the 
sewer. 

The blocks were made on the ground by the contractor’s 
men. There are four blocks per ring, and each ring is 
12 in. long. Metal forms with removable pieces to give 
the changes for the bottom, side and top blocks were em- 
ploved. With two forms and an unlimited supply of 
wooden baseboards, or pallets, fitted with a curve strip 
to make the groove of the ring joint, a gang of nine men 
was kept busy. The best day’s work was 225 blocks (10 
hr.) The same contractors, however, were able to make 
250 blocks with eight men on a similar job in Johnstown 
some months ago. The concrete is mixed rather dry and 
is tamped hard into the form ard leveled off on top, the 
form then being immediately stripped to use again. 

The sewer trench is excavated by clamshell handled by 
a Marion-Osgood locomotive crane. In the deeper por- 
tion, on account of the tendency of the sides to cave, 
only 20 ft. or so is kept open ahead ofthe sewer laying, 
and some bracing is used. The bottom is trimmed by 
hand. Where the ground is bad two boards are laid down 
on the line of the pipe to proper bottom level, and the 
space between and alongside them is leveled up with 
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Then the flat-bottomed lower section of the 
sewer is set on this cradle with a 2-in. strip of tar paper 
under the joint, long enough to come up along the side 


section. Concrete then 


concrete, 


filling is placed under the 
The sides of the trench, if it is too narrow, 


are trimmed to template to enable the side sections to be 


haunches. 


placed, and these are set in mortar beds after placing 
dowel rods in the longitudinal joints and a ring rod in 
the circular joint. Using a diameter gage to get the 
correct position for the upper corners of the side blocks, 
they are braced from the sides of the trench. Finally the 
key block is set. 

Striking off and pointing the joints inside and outside 
finishes the upper half of the sewer. The lower half joints 
filled with mortar 
when the blocks are set, but are left to be grouted after- 


of the side blocks, however, are not 


ward, the tar-paper strip being the form, or cover, for this 
zrouting. Backfill is placed at the sides of the pipe up to 
he middle line and tamped with a board or other ram- 
mer, according to the width of the space to give the sewer 
solid side support and at the same time fix the tar-paper 
strip in place. Grout is then poured into the ring joint 
to fill, completing the work. 

The speed of laying blocks on this work has been lim- 
ited in most cases by the trench work, but on one or two 
occasions there was a chance to lay sewer at maximum 
One mason and helper laid 74 lin.ft. of invert block 
in an 8-hour day, and at the same time 51 lin.ft. of side 
and top blocks were set by another man and helper. 


rate. 
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Limestone as a Concrete Aggregate—A county highway 
commissioner of Wisconsin has objected to the use of crushed 
limestone as coarse aggregate in concrete-road construction. 
He based his objections on two points—first, that limestone 
is softer than gravel; and second, that the dust which ad- 
hered to the with its bonding in the 
concrete. Conceding that there is reason for the first objec- 
the limestone has a French coéfficient of less than 
hardness of less than 10, it still 
far-fetched. Where machine mixing 
that the slight dust coat would be 
rubbed off into the fine aggregate, causing there 
ne greater harm than the relatively greater volume of inert 
naterial often added for waterproofing purposes. If that 
objection were gencrally held, it would seriously interfere 
with the use of limestone for concrete purposes in localities 
The experience of 
some of your readers would be of great interest.—George F. 
Lennon, Wis. 


limestone interferes 


tion where 


12 and a seems that the 


second point is rather 
is used, it would seem 


washed or 


where it is the most economical material. 


Prussineg, 


Rapid Work in Road Surveying—The survey of a 
stretch of country was 


514-mi. 
recently in two 
days, using a one-horse team and driver and an inexperienced 
rodman The actual time spent in surveying was about 61% 


road made by me 


hr. per day Ail angles were turned twice with a transit 
and the distances measured with a 100-ft. steel tape. All 
prominent topographical features were noted. The shots 


averaged 1,400 ft. in length. 
follows 


The method of working was as 
The instrumentman, with the rodman in the buggy 
with him, would drive ahead and choose the location for the 
hub The rodman would set the hub and tack and remain 
to wive the forward sight. The angle was then turned, and 
both rodman and driver returned to the instrument point. 
The driver then took the transit in the buggy and carried it 
to the point ahead. The rodman and instrumentman chained 
the distance to the point ahead. The process was then re- 
peated for the next point. The actual cost of the survey, 
figuring the instrumentman at $5 per day, rodman at $1.50, 
team and driver at $2, was $17.—T. J. Wright, Jr., Engineer- 
in-Charge, Board of Water Commissioners, Portsmouth, Va. 

A Fire Engine Has Been Commandeered to furnish a water 
jet to break up some refractory material being excavated in 
the new deep-water terminal work at Halifax, Nova Scotia. 
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The corner of one of the quay walls is being laid inside of 

coffer-dam made up of sheet piles with hardly any penetrati 

in the hard cemented rock bottom, which resisted the atta: 
of the clamshell with which the excavation was attempt: 

The coffer-dam was of so temporary a nature as to preclu 
the possibility of blasting within it, so as a solution of t) 
difficulty a local fire engine was brourht to the site an 
using a 1-in. nozzle on a 3-in. hose, a jet was forced down in 

the bottom under a pressure of 150 lb. This jet has brok« 
up the formation, or at least loosened the cemented areas b: 
tween the rock to such an extent that clamshell work has be: 
made possible. It is stated by the engineers on the work th 

while this jetting is not remarkably good and _ possil 
would not be used for similar future work, still in this par 
ticular case it does loosen the material so that the work ena 
be carried on, and therefore will have overcome what at leas 
promised to be a temporary difficulty. 

A Remarkably Steady Pumping Set—The accompanyin 
view shows a motor-driven triplex pump set suspended ove: 
a supply tank. The steadiness of the outfit and the freedo: 
from vibration is shown by a 5-in. wire nail placed upright 
on the motor base. The pump is a 3x3-in. double-acting 
Luitwieler type pumping 82 gal. per min. at 150 r.p.m. Eac! 
piston is thrown by a cam working between roller guides, 


ee ee | 


STEADY SUSPENDED PUMPING SET 


the cam outline and spacing being designed to secure uniform 
water pressure and flow and perfect balance of moving parts. 
The working parts of the pump are incased and given splash 
lubrication. The total weight of the unit shown is 1,385 Ib., 
including that of the 3-hp. 1,600-r.p.m. motor. The nozzle has 
a 1%-in. opening and is spouting under 50 Ib. per sq.in. 
pressure, 

Rounded Pier Nosings were required on the piers of the 
Cumberland Valley R.R.’s new bridge over the Susquehanna 
River at Harrisburg, Penn., by the State Water-Supply .Com- 
mission. The old piers had V-shaped nosings on the upstream 
cutwaters and square ends downstream. Considerable deposit 
had accumulated in the river bed some distance downstream 
of each pier. The new bridge having twice as many piers and 
the old piers being thickened, a reduction of waterway (at 
extreme flood) of about 8% was produced. With a view to 
making the waterway as efficient as possible for the flow, the 
Water-Supply Commission engineers required the use of 
circular or elliptic nosings at upstream and downstream ends 
of the piers, in order to reduce the disturbance and eddying 
caused by the piers, and largely prevent the formation of de- 
posits bclow them. 
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Success of the International 
Engineering Congress 


The engineers of the United States may justly be proud 
of the success achieved by the International Engineering 
Congress held at San Francisco last month. This is the 
third engineering congress held in connection with a 
world’s fair in the United States, the first being that held 
at Chicago in 1893 and the second that at St. Louis in 
1904. Those of the profession who have attended all three 
of these congresses will agree that the one just closed at 
San Francisco exceeded in importance and interest each 
of its predecessors. This success has been attained in the 
face of difficulties and discouragements wholly without 
precedent. The European war did indeed rob the congress 
of much of its international character, especially in pre- 
venting the attendance of the great number of foreign 
engineers who would otherwise, without doubt, have been 
present. It speaks volumes for the courage and nerve of 
the Pacific Coast engineers, to whom the success of the 
congress is mainly due, that they only worked the harder 
to make the event a success in the face of the world ca- 
lamity that threatened to make shipwreck of their enter- 
prise, as it has made of so many others. 

One noteworthy fact in connection with the congress, 
which is unquestionably in some degree responsible for its 
success, is that five great national engineering societies, 
representing five leading branches of the profession, united 
in giving to the congress both moral and financial support. 
The sentiment freely expressed at the congress by leading 
members of all the societies was that the demonstration of 
the solidarity of the profession and of the feasibility of 
effective codperation by its representative bodies in bring- 
ing about results of general benefit to the profession as a 
whole was in itself an achievement of great value. 

Too much praise cannot be given, however, to the engi- 
neers of San Francisco, to whose self-sacrificing labor the 
success of the congress is chiefly due, and especially to the 
chairman of the Committee of Arrangements, Dr. William 
F. Durand, and its secretary and treasurer, W. A. Cattell. 
For many months these San Francisco engineers have 
given their time to preparations for the congress wholly 
without compensation other than the privilege of aiding 
in the success of an enterprise for the benefit of the pro- 
fession. It deserves record, too, that at the very outset 
of the congress enterprise engineers of the Pacific Coast 
contributed $10,000 in cash toward a fund to meet its 
necessary expenses, 

The profession owes a debt to these engineers of the 
Pacific Coast, whose energy and self-sacrifice have made it 
possible worthily to celebrate the completion of the nation’s 
great engineering achievement, the Panama Canal, not 
only by that other great engineering achievement, the 
Panama-Pacific Exposition, but by a published record of 
contemporary engineering achievement in all branches 
and by an assemblage of leading members of the profes- 
sion such as is seldom brought together. 


Astoria Tunnel Romance 


Stories of struggles with desperate difficulties are plen 
tiful in the history of subaqueous tunneling, but few sur 
pass in interest the narrative of events in the Astoria Tun 
nel work as printed in this and next week’s issues ot 
Engineering News. Those who take pleasure in the dra 
matic phases of engineering work ought not to miss this 
story; it reads like a romance of adventure. The courage 
ous and resourceful builders of the tunnel, working in 
fissured and decomposed rock more than 200 ft. below 
water, proved their worth by fighting time after tin 
against great inrushes of water, and always holding the 
ground. Success was almost within reach, when one Sun 
day morning a flow of such overpowering vehemence 
broke out that they had to run for their lives, while the 
water filled up tunnel and shaft and drowned ont. the 
pumps. Only a few days earlier the flood might have 
engulfed men and all, submerging the tunnel perhaps for 
But in the nick of time two safety bulkheads had 
heen erected, which partly blocked the flow of the water. 
As if to keep up the dramatic sequence of the action, how 
ever, the bulkheads were only partly effective, saving the 
actors In the play, but failing just sufficiently to compli 
cate the plot and make its final solution more impossible. 
How the story ends—how the lost tunnel was regained 
and the remaining work completed, making everything 
safe—the reader will find set forth in the article. 


good. 


Two years ago Engineering News printed an earlier 
story of the same tunnel, only less absorbing than the 
It told of the early difficulties and how by 
But even 
while that story, announcing the “final” success, was be 
tng printed, the new and greater flood burst in. We now 
have the sequel to the story of two years ago. 

The art of reck grouting has been advanced materially 
by the Astoria Tunnel work. Continuous injection of 
grout in remarkable volume, under very high air pressures, 
was the key feature of the operations. The results at 
tained with the process speak for themselves. 
sity of closing seams in rock against high pressure and 
while rapid flow continues does not arise often, but when 
it arises the situation is grave. With knowledge of what 
was done in the Astoria Tunnel such situations may be 
faced more hopefully. 

The past half dozen years have virtually created rock 
grouting; at least they have made its value widely ap- 
preciatéd. Now the process is likely to become still more 
important an expedient in construction. 

No cost figures have been published for the Astoria 
Tunnel. It is obvious that the expense was great, prob 
ably exceeding very largely even the most pessimistic ad 
vance estimates. This should be well noted in con 
nection with the general question of tunneling, and ex 
pecially should it be remembered when reading about a 
tunnel of easy construction and low cost. More than most 
other kinds of construction, subaqueous tunneling ranges 
over very wide limits of cost, due to conditions usually 


present one, 
skill and persistence they had been overcome. 


The neces 





not determinable in advance. The chance of great diffi- 
reckoned with when starting on 
They may come or they not come; 
but the wise engimeer in his advance calculations will 
count in a measure on the unfavorable chances. He will 
not adopt the cost figures of an easy tunnel, nor those of 
the most difficult—like the Astoria Tunnel—but by plac- 
ing his estimate somewhere between the two he will make 
allowance for the possibility of striking costly trouble. 


“8 
‘, 


culties must always be 
a tunnel enterprise. 


A Satisfactory Alternative 


In the coming November election in the State of 
New York the voters will be asked to pass upon a 
referendum authorizing the issuance of $27,000,000 of 
bonds to be devoted to the completion of the New York 
State Barge Canal. Apparently, the opposition to the 
canal in its entirety is as violent as ever, for there is 
being circulated, under the head of the “State Committee 
on Canal Referendum,” a letter in which the addressee 
is urged to contribute to a fund which “will be required 
to properly place the matter before all the people of the 
State” so that the bond issue may be carried, 

Now that the canal is all but completed, it would 
of course be the sheerest folly not to vote the sum_ re- 
quired to finish the work, particularly as the excess is 
largely due to land condemnation not contemplated in 
the original estimate; but there appears to be a peculiarly 
satisfactory alternative to an adverse vote. According 
to the circular letter noted, in case the referendum fails 
the money will have to be raised by direct tax. In this 
case the City of New York will have to pay 70% of 
the total, or, as the letter puts it, “$19,000,000 by direct 
tax—-a crushing blow to the taxpayers of the city.” 
Those who remember that the original Barge-Canal 
plan would never have carried except for the voters of 
New York City, will be able to see the hand of Nemesis 
in any such necessary tax levy. 

Incidentally, the “State Committee on Canal Referen- 
dum” can afford to be more precise. It states that 
State of New York 
It has cost already some $27,500,000 
The original bond issue was $101,000,000, the 
Cayuga and Seneca branch issue was $7,000,000 and the 
terminals issue was $19,800,000. The amount to be 
asked for in November will bring the total to $154,800,- 
000, not counting the interest on the bonds during 
ronstruction, which already amounts to many million 
more. 


“the Barge Canal has cost the 
$100.000.000.” 


more, 


Revising Elevated Railways 


Busy city streets are not ideal sites for steel erection or 
reconstruction. Matters are still less ideal when not 
only the street traffic must be cared for but also railway 
traffic over the structure being rebuilt. The New York 
elevated-railway third-tracking, carried on under these 
doubly complicating conditions, takes high rank in the 
records of structural erection. The account of the work 
in this week’s Engineering News and in the preceding 
Issue notes that a traffic of some 300 trains each way per 
day was maintained over the elevated railway while the 
old columns were taken down and new ones placed, new 
main girders put in, additional track built and stations 
(in full service) altered and_ shifted. 
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Doing the work at all under this heavy traffic, a) 
doing it without accident to the railway, are achievement 
that call for high commendation. Of equal rank is t! 
rapid execution of the work. The contractors and th 
railway company share the credit for bringing about the- 
results. A factor whose bearing on the results is like] 
to be undervalued is the thoroughness of the prelimina: 
planning, which was so minute and farseeing as to reduc 
the actual building almost to the level of mechanical row 
tine. The railway engineers merit a large part of th. 
credit for the smoothness and rapidity of the operations. 
On the other hand, the high degree of safety which was 
realized stands to the credit of those who actually handled 
the work—the contractors. 


. 


"x 
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One-fourth as many papers on the program as there 
were members on the registry list appears to have been 
the record at the International Engineering Congress 
held recently at San Francisco. As the congress was di- 
vided into ten sections, many of which were in session at 
the same time, it is no wonder that the sectional attend- 
ance was small, ranging from 150 to 30, according to the 
breadth of appeal of the various sections. The editorial 
summaries of the proceedings in last week’s and_ this 
week’s issues bear witness of the value of the congress, 
but indicate that if it is to justify all the expenditure of 
cnergy and money which it has cost, then there should be 
liberal subscriptions to the proceedings. These may be 
secured either in part—by sectional topics—or as a whole, 
as stated at the close of the report of the congress else- 
where in this issue. The volumes should be in. every en 
gineer’s library. 


. 
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Though many months must pass before the world’s 
vreatest steel arch—the Hell Gate crossing—will be re- 
ported as finished, bridge engineers will appreciate that 
the virtual completion is to be dated last Friday, when 
the cantilever half-arches were lowered to junction and 
the arch with its abutment thrust came into existence. 
The work of the day (reported in our news columns) was 
v real event, and while no celebration featured it, the half 
score of engineers who were on the ground are likely to 
remember it. Samuel Rea grasped the importance of the 
event, as shown by a congratulatory message which he 
addressed to Gustav Lindenthal, the engineer of the 
bridge, dwelling on the fact that the bridging of Hell 
Giate, accomplished that day, was the realization of a 
project born twenty-five years ago. 


me 


The broad-minded and businesslike way in which the 
Illinois State Board of Health is going about the selection 
of a chief sanitary engineer is refreshing indeed to those 
who are wearied with the common political methods of fill- 
ing such positions and have only a little more patience 
with the other extreme—routine civil-service examina- 
tions. The aim of the board named and of the Illinois 
Civil Service Commission is to follow much the same plan 
as would a private employer who had an important scien- 
tific position to fill. This, combined with salary prospects 
commensurate with ability, should attract applicants from 
all parts of the country. Details of this unusual oppor- 
tunity are given under News of the Engineering World, in 
the last part of this issue. 
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Letters to the Editor 
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Effect of Irom om Paint 


Sir—I am _ naturally interested in the letter 
published on page 613 of your Sept. 23 issue under the 
caption, “Does Good Iron Preserve Paint ?” 

The Research Department of the American Rolling 
Mill Co. at Middletown has, as you are aware, con- 
lucted for the past ten years perhaps the most extensive 
and elaborate series of tests ever instituted on iron and 
steel with relation to corrosion resistance. These have 
included exposure tests of all types of ferrous metals 
under a wide variety of conditions. They have also in- 
cluded careful observations of the behavior of paints of 
different types on “Armco” (American Ingot) iron and 
on Various other sheet metals. The results absolutely 
verify Mr. Sanborn’s statements. 

Similar conclusions are drawn from the behavior of 
pure openhearth iron in service. It is often used with 
a protective coating of paint and also quite extensively 
as a base for painted sheet-metal signs. Experience 
shows that it retains the paint in a comparatively perfect 
condition long after the same paint on a steel base is 
so roughened and loosened as to be of little use. 

B. G. Marsuann, 
The American Rolling Mill Co. 
Middletown, Ohio, Sept. 27, 1915. 


much 
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Hooke’s Law and the Form of 
Stress-Strain Curves 


Sir—I read with intense interest Professor Hedrick’s 
article on a generalized form of Hooke’s law, but I 
think there is one important point that he overlooks. In 
the case of the cast and worked metals the experimental 
loading was most likely not the only loading causing 
strains in the material and his empiric stress-strain rela- 
tion took care of both types of strains. We have so much 
experimental and mathematical verification of Hooke’s lin- 
ear relation between stress and strain (not only for static 
loadings but also in the case of vibrations) that strong 
negative proof should be required to modify the law. 

The tests on isotropic materials where the initial strain 
is zero have clearly demonstrated the authenticity of the 
law. The tests on wolotropic materials may have failed 
to demonstrate the law (assuming the initial strain was 
zero) because our coefficients were deduced from faulty 
theory. 

For example, a tension test made on a material wolo- 
tropic in the direction of the load would probably neglect 
the torsional effect produced. Likewise, coefficients de- 
duced from flexural tests based on the common Bernoulli 
theory may be misleading. 

It would seem possible, starting with Professor Hed- 
rick’s parabolic relation and assuming Hooke’s Law to 
hold, to ascertain the initial conditions in the material. 

Gi. PAASWELL. 

New York City, Sept. 20, 1915. 
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ilow To Light a Blasting Fuse 


Sir—The concluding sentence of the article, * Explosives 
for Driving Concrete Piles,” in Engineering News, of 
Sept. 16, recalls many nervous moments of waiting for 
a man who is trving to get a common safety fuse to burn. 
In describing the proper method of lighting a fuse the 
article states that “this must be done quickly ; 
torch or other large flame is best.” 


hence a 
On the contrary, | 
believe the quickest, surest and safest method of lighting 
a fuse is with the ordinary friction match, lighted and 
touched to the fuse while the head is still burning. This 
will cause the “spit” of the fuse powder at once, without 
lighting the braid of the fuse, so that by the time the 
match head has stopped burning, one knows whether the 
fuse is lighted. Using a large flame, the chances are that 
the wrapping will light first and the “spit” of the powder 
will not be visible through the flame. 

Splitting the fuse assists in quick, sure lighting: the 
split should not be longer than 14 in. te % in. at the 
end and should be spread to expose the powder. I have 
considered it safe to light four or five fuses with length 
of 18 to 20 in., before seeking safety. With longer fuses 
a greater number may be lighted, but in firing larger 
numbers there is always the danger that by missing 
count of explosions some person may return before all 
In regard to short fuses 1 will affirm 
that other opportunities of saving time or money are gen- 
erally available. 


charges are fired. 


T. Ray Martin. 


2172 E. 89th St., Cleveland, Ohio, Sept. 18, 1915. 


Another Flat-Slab System To 
Be Licensed 


Sir—Statements and letters have recently appeared in 
the technical press regarding flat-slab patent suits and 
the court decision rendered sustaining the Norcross patent. 
While this decision declares the Norcross invention to be 
fundamental for flat-slab construction, it should be borne 
in mind that a basic patent does not cover improve- 
ments that often are required to make an invention a 
commercial success. 

As owners of an important improvement patent used 
in over twenty million square feet of floors already built, 
we have, in view of the decision rendered in the Norcross 
case, taken a license under that patent for the protection 
of our patrons, and therefore are authorized to issue li- 
censes under both the Sinks and Norcross patents. In 
order that no one may unwittingly infringe or permit in- 
fringement of these patents in buildings for which they 
are responsible, we have issued a bulletin entitled “Flat- 
Slab Patents,” which we will gladly send free to any of 
your readers upon request. 

ConDron CoMPANY, 
By T. L. Condron. 
The Monadnock, Chicago, IIL, Sept. 18. 1915. 
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The 977-Ft. Hell Gate Bridge 
Becomes an Arch 


After a season of fast work In erecting steel on the 
Hell Gate 97744-ft. arch, New York, the American Bridge 
Co. placed the closing section of bottom chord on Thurs- 
day, Sept. 50. The next day, Oct. 1, the important op- 
eration of slacking off the backstays was performed very 
successfully, and thereby the two half-span cantilevers 
were converted into an arch. 

The photographs herewith show how the closure chord 
of the south truss was set in place, and (lower view) how 
the structure appeared with the first continuous steel over 
the entire span-length. Shortly after these views were 
taken the north middle chord member was similarly set, 
andon the same day one diagonal of the middle panel was 
Placed and bolted and drifted tight. This made the bridge 
ready for lowering the two half-arches to contact and 
slacking off the backstays completely. The successful 
lowering on the next day made the structure a_three- 
hinged arch, the center hinge formed at the butting 
contact of the west end (left-hand end in the views) of the 
middle-chord member. 

The top-chord members of the middle panel are being 
set in place as this paper goes to press. They will have 
no structural function for the present, but will rest in 
position idle, with only one end connected up, until the 
floor hangers and all the steel of the suspended tloor- 
system have been set. When this stage is completed, 
their unconnected ends will be riveted up in a carefully 
devised procedure. A) temporary connection will first 
be made by a heavy tension rod or bolt inside the chord, 
which takes hold of diaphragms in the closure member 
and the adjoining chord-member. The closure end 
splice-plates are blank; when the tension rod is screwed 
up, and thereby a connection made, strong enough to 
hold the blamk splice immovable against temperature ef- 
feets, the splice rivet-holes will be drilled and finally the 
joint riveted up. This changes the bridge to its final 
two-hinged condition. The concrete floor is to be put in 
after this stage; therefore the load of this concrete and 
of the ballast and track, the railway live-load, and tem- 
perature and wind effects will stress the bridge as a two- 
hinged arch, while the weight of the steel stresses the 
bridge as a three-hinged arch. 

The center section of bottom chord weighs about 85 tons 
as hoisted; this is for one truss. Two 17-part falls from 
the two top-chord travelers lifted the piece from a scow 
and entered it in place. The eussets on this piece are 
extraordinarily (208 in. wide) but were made 
in two pieces, the joint being on the vertical line through 
the panel point. The plates of the adjoining sections 
had to be allow the splice 
plates to enter and interleave as the piece was lifted ver- 


large 


spread to gussets and 
tically into place. 

The arch had built out to a separation (across the 
middle panel) about 11. to 5 in. greater than the length 
of the closure member. As the backstays were set to 
hold the half-arches slightly above true position, the dis- 
The closure member, when en- 
tered, was bolted and drifted up full at its east end; that 
is, it was connected to the Astoria cantilever, and hung 


tance was as desired. 


iree at the other end, holding by the torsional resistance 
of the Astoria joint. The diagonal from the Astoria 
top chord to the free end of the closure chord was then 
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set and bolted up, as was also the lower half of the oppo 
site diagonal (the middle panel has crossed diagonals ) 

This work was completed late on Sept. 30, ready fo 
slacking off the backstays the next day. 

The backstay saddles rest on jacks, one per backstay 
or two on each bank. These are special 39-in, jacks de 
signed for a maximum working pressure of 5,000 Ib. pe: 
sq-in., giving them a lifting capacity of 3,000 tons each 
Karly on Oct. 1 the jacks were raised about 114 in. to tak: 
the load, relieving the pile of Y-in. lateral plates used a- 
blocking under the saddle. The pressure required wa- 
about 4,150 and 4,200 Ib. per sq.in. respectively for th: 
Astoria and Ward’s Island sides. The jacks were low 
ered slowly to bring the joint at the meeting of the bot 
tom chords into contact. In this stage it was necessary 
to observe closely the alignment and relative levels of the 
four chord ends and manipulate the four jacks to bring 
them into correct contact: some re-jacking was required. 
The total lowering in this stage was something over 2 in. 

Before further lowering, the splice plates at the point 
just brought into contact were bolted up, to make the 
joint secure against any vertical shear that might develop 
from unequal lowering on the two sides. About 1:15 p.m. 
lowering was resumed, under control of an open telephone 
connection between the two jack stations, the crown, the 
two anchorage counterweights and the office. Lowering 
was reported on this line by both jack stations every Yg in. 
or Vy in, and at the same time the jack pressure was 
given. Levels to note any settlements were read on the 
two counterweights, whose load of 5,200 tons (each) 
was being released by the backstays and coming to bear 
on their sills. The final pressure of about 4 tons per 
sq.ft. produced a mean settlement of 24 in. at the 
Astoria counterweight and %4 in, at the other. 

In one-half hour the jacks were lowered about 514 in., 
never differing more than 14 or 14 in. (the maximum). 
The structure was already in partial arch condition, and 
safe against lifting from any possible temperature de- 
crease. The jack pressures had decreased uniformly to 
2,200 and 2,250 Ib. By this time the counterweights 
began to show slight settlement, but as the rate was not 
greater than expected the jack lowering continued. The 
pressure then dropped at a faster rate than up to this 
point, and finally reached zero with slightly over 15 in. 
lowering, at which time the eye-bars which made the hitch 
between backstay and arch had become fully loose. The 
total time of lowering from the stage of bolting up the 
middle splice was 114 hr., a rate of 12 in. per hr. 

The release of compression in the anchor struts of the 
hackstays caused no trouble (the counterweights were 
mounted on rollers). 

The critical operation of lowering was watched by a 
number of representatives of the bridge company and the 
railway company, among them Richard Khuen, manager 
of erection, J. B. Gemberling, district manager of erec- 
tion, ©. G. E. Larsson, assistant chief engineer, and 
J. Lowenstein, assistant engineer, all of the American 
Bridge Co.; and O. H. Ammann, assistant chief engineer, 
Hl. W. Hudson, construction engineer, S. D. Heed, as- 
sistant construction engineer, and D. B. Steinman and 
W. A. Cuenot, assistant engineers, all of the New York 
Connecting Railroad (Gustav Lindenthal, chief engineer). 
The operation was carried out by Daniel Burns, foreman 
of erectors, and H. H. Starr and Walter J. Parsons, as- 
sistant engineers, 
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CLOSURE OF THE 977%-FT. HELL GATE ARCH 


Upper view, hoisting closure member of south truss: Astoria (east) end of bridge at right. Middle view, closure 
member entered into position Lower view, the south truss of the arch making the first continuous connection over Hell 
Gate. Views taken Thursday, Sept. 30, 1915. 
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Engineering Aspects of New 
Orleans Hurricane 


By W. H. P. Creiaurox® 


New Orleans and vicinity experienced on Sept. 29 
the worst storm on record. The wind velocities surpassed 
all previously observed, and the rainfall was very high. 
In consequence there was much destruction of minor 
buildings and of overhead wires and some damage from 
flood. 

The barometer, wind and rainfall records as observed 
t Tulane University’ are as follows: 


BAROMETER RECORD, NEW ORLEANS, SEPT. 29 


12.08 pm 29.24 in 
2:35pm 28.99 in 
4:25 p.m 28.63 in 
5:21 p.m 28.22 in 
5:42 p.m 28.09 in 
S: 00pm 29.00 in 


WIND RECORD, NEW ORLEANS, SEPT. 29 


S86 mi. per hr. for 10 min 
120 mi. per hr. for 20 sec 


66 mi. per hr = maximum previous record 
RAINFALL, NEW ORLEANS, SEPT. 29 
0.27 in. for 5 min 


0. 59 in. for 10 min 
0.73 in. for 15 min 
1.11 in. for 30 min 


1.65 in. for 60 min 
2.54 in. for 120 min 


Maximum previous record, 8.2 in. for 20 br 


On 10 sq.mi. of city streets 240,000,000 cu.ft. of rain 
fell in two hours. Normally this enormous precipitation 
could have been handled with but little delay, as the city 
possesses the largest and most economical low-lift pumps 
in the world. As a matter of fact, in the business section 
and main residential sections the water was off the streets 
almost as fast as it fell. In the outskirts and lower sec- 
tions of the city the streets were badly flooded and the 
water was not completely removed till Saturday. This 
was due to backwater from Lake Pontchartrain raising 
the level of a canal and thereby flooding the city when 
its embankment was carried away, combined with the 
falling of wires for electrically driven pumps of the city 
drainage system and the presence of obstructions in one 
of the large canals under construction. 

The falling of transmission lines either from wind 
pressure or the weight of falling trees caused all current 
to be shut off as a precaution from the street railway, 
light and telegraph systems. Nine thousand telephones 
were disabled. All the railroads were temporarily inter- 
rupted and only two have resumed approximately normal 
operations (Oct. 3). 

Fallen church steeples, roofs, fences, buildings, sheds, 
house chimneys, wrecked bridges, railroad sheds, schooners, 
coal tows and window glass give ample evidence of the 
force of the wind. 

What lessons can the engineer learn from this wide- 
spread disaster? We must separate the destruction 
caused directly by the wind from that caused through 
such subsidiary agents as water, waves, uncontrolled 
drifting barges, falling trees or flying missiles. On doing 
this we note that the damage done by wind is entirely 
unlike that done by earthquakes. Wind destruction 1s 
capricious and is single rather than widespread or gen- 
eral. Of ten large plate-glass windows of the same size 
and in the same line in a large department store each 


*Dean, College of Engineering, Tulane University, New 
Orleans, La 


Compare with Weather Bureau records on opposite page. 
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alternate glass was broken to bits and the others lei 
in perfect condition. Only a part of the tiles are take: 
off a ridgepole; one chimney is overturned and a doze: 
apparently similarly situated are left untouched. 

A careful survey of all the destruction will show tha: 
there is a fairly satisfactory reason for each failure 
Many church steeples did not fall and those that di 
were either old or square and of limited cross-section 
Comparatively few smokestacks fell. Brick walls wer 
overthrown, but the mortar is easily taken from the 
bricks that fell. Open sheds, carbarns and dockshed-~ 
suffered, but they were of flimsy construction and when 
lifted from the ground easily collapsed. Thus the Du- 
maine dockshed, a steel structure 600 ft. long and 50 ft. 
wide was lifted clear of its inadequate footings on a 
wharf and deposited 30 ft. to leeward of its original po- 
sition, with columns unbroken but badly twisted at the 
junction of the roof truss and columns. Trees were over- 
turned, but their root system was either small or rotten ; 
the Louisville and Nashville R.R. lost a large part of a 
well-constructed bridge, probably because an uncontrolled 
barge was slammed upward against the floor. The Gulf 
Beach railway system will have to rebuild a large portion 
of its roadbed, but the wash of the waves is responsible 
as the direct agent. 

The destruction in the closely built sections of the city 
is Insignificant. The largest and tallest buildings have 
trivial damages. Even the grain elevators on the river- 
front are operating as usual. The greatest destruction is 
among the flimsy structures in the outskirts and environs 
of the city. 

To sum up, no well-designed engineering structure re- 
ceived more than trivial damage, hence the present factor 
of safety is more than ample, especially where buildings 
are closely set. 


Meteorology of West Indian 
Hurricane, Sept. 22-Oct. 2* 


Between the northeast trade winds of the North At- 
lantic and the southeast trades of the South Atlantic, 
which on crossing the equator become southwest winds, 
there lies a belt of relatively low pressure, light variable 
winds and calms and vapor-laden air, commonly referred 
ty as the “doldrums” and occasionally called the “meteor- 
ological equator.” This belt of calms separates the gen- 
eral wind circulation of the Northern from the Southern 
Hemisphere, and it advances northward and retreats 
southward with the sun, but lags behind the sun—that 
is to say, the sun reaches its maximum north declination 
in June, while the “meteorological equator” is farthest 
north in August. This belt is an ideal breeding ground 
lor tropical cvclones or hurricanes, but it is only when it 
lies farthest north that the right-hand deflecting effect 
of the earth’s rotation becomes effective and gives the air 
that moves toward some local area, where the air has be- 
come superheated, a gyratory motion. Hence it is found 
that hurricanes are most frequent during the months of 
August and September. Why they should be more fre- 
quent in some years than in others is not understood. 

On Sept. 22, 1915, in the doldrums in about Lat. 15° 
and Long. 64°, the forecaster on duty at the central office 


*Report furnished by United States Weather Bureau, 
through District Forecaster E. H. Bowie, Washington, D. C. 
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FIG. 1. PATH OF THREE RECENT HURRICANES 
THROUGH EASTERN UNITED STATES 


at Washington, D. C., detected the first signs of the for- 
mation of a hurricane, although no reports were had from 
that immediate region. This storm then began to mani- 
fest its presence by the changed wind directions and the 
clouds and their peculiar movements as is usually the case 
when a hurricane is somewhere near. Advices concerning 
this storm were sent on the 22d to West Indian stations 
and shipping bound for West Indian waters. The deduc- 
tion that a storm was in process of formation was con- 
f'rmed by later reports. And day to day thereafter until 
the storm had passed inland near the mouth of the Miss- 
issippi River, and thereafter rapidly lost intensity, ad- 
vices and warnings were issued for the guidance of ship- 
ping and the residents of the Gulf Coast regions. The 
track of this hurricane is shown on the chart in Fig. 1, 
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RECORD OF OBSERVATIONS AT NEW ORLEANS, LA. SEPT 29, 191 





Barom- Wind 
eter, Max 
Time Re- Ther Sinee 
Local duced mom- Di Ve Last Di Pre Stat 
75th (Stand- to Sea- eter, ree- loc- Obser- re ip f 
Date Mer ard) Level (Dry) tion ity vation tion tation Weathe: 
29th Sa.m 7 a.m 20 4 7S ! th) Ww I 
29th 10 a.m 9 a.m 20 44 74 NE 10 12 NI 
29th Noon lla.m 29 30 74 NE +4 52.CONN«T 
29th 2pm 1 p.m 29.10 76 | 62 i NJ 
29th 4p.m 3 p.m 23.90 TH I Mi 4 N.1 
29th 5.50 p.m. 4.50p.m. 28. 11 (Lowest pressure during storm) 
29th Sp.m 7pm 28 . 26 746 #8 24 “38 S.E 32+ Raining 
30th Sa.m 29.58 74 S.W 1s 36 SLE. 0.08 cloudy 
*Maximum wind velocity for 5 minutes; the extreme velocity was 130 mul 


per hour 
t Amount since 8 a.m 


which also shows the track of the hurricane that passed 
near Galveston on Aug. 16, 1915, and the one of lesser 
importance that passed inland near the mouth of tly 
Apalachicola River on Sept. 4, 1915. It is unusual, in 
fact unparalleled, that three hurricanes should reach tli 
Gulf Coast within a period of approximately six weeks. 
The New Orleans hurricane was equal to and possibly 
surpassed in intensity the one that occurred at Galve- 
ton in August. At New Orleans on Sept. 29, 1915, the 
lowest pressure, reduced to sea level, standard gravity, 
etc., was 28.11 in., the lowest reading ever recorded at a 
Weather Bureau station; and the extreme wind velocity 





FIG. 3. BAROMETRIC RECORD AT SEA LEVEL, NEW 


ORLEANS, SEPT. 28-29, 1915 


Trough of curve at 6 p.m., Sept. 29 


was (approximately) 130 mi. per hr. from the east. Fig. 
3 shows the sea-level pressure at New Orleans during the 
coming and passing of the storm. This barogram was 
constructed from reports received by telegraph, and no 
doubt will differ in’ minor particulars 
from the automatic record. Fig. 2 is the 
weather map of 8 p.m., Sept. 29, approx- 
imately 2 hr. after the center of the 
storm passed to the north immediately 
west of New Orleans. The pressure at 
New Orleans was then rising. The con- 
tinuous lines on this chart are drawn for 
each 0.10 in. of pressure, except in the 
immediate vicinity of the storm center, 
where the gradient is so steep that it is 
not possible to show the lowest closed iso- 
bar. The arrows show the direction of the 
wind at the various stations within the 
storm area; the number of feathers on the 
staff of the arrow indicates the force of 
the wind (Beaufort scale) at the time of 
the observation. 

The table contains what is known of 
the meteorological conditions at New Or- 
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leans on the day of the hurricane. These reports were 
received at the central office of the Weather Bureau by 
telegraph. 

Complete data as to the loss of life are not available. 
A preliminary report by the official in charge of the New 
Orleans station follows : 


Total deaths in New Orleans, sixteen; outside of New 
Orleans, estimated deaths, 300 to 340; no change in estimated 
damage reported in New Orleans and on river 


In a previous report it was stated that nearly every 
building in New Orleans was damaged. ‘The total dam- 
The damage to 
shipping and coal interests on river is estimated at $1,- 
00.000. 


age in the « Ityv is estimate dat $2,000,000, 


Great damage was done outside of the city. 
The storm t:de in some LD: Et. 


That the losses of life and property were ho greater is 


localities was more than 


unquestionably due to the timely warnings Issued by the 
Veather Bureau of the severity of the hurricane and their 
extraordinary dissemination. On the morning of Sept. 
28 the following warning was sent to Gulf ports, whence 


i? was disseminated by every available means: 


Tropical storm attended by dangerous winds central this 
morning over the Gulf of Mexico in approximately Lat. 24 
and Long. &7 moving northward toward the mouth of the 


Mississippi River Its 


Wednesday on the 


influence will be 


Gulf coast 


felt late tonight 


und middle 


At 3 p.m. of the 28th hurricane warnings were ordered 
displayed and disseminated on the Gulf Coast from New 


. » » nn ; . : 
Orleans, La., to Pensacola, Fla. The message read as 
! ‘ 
tollows: 
Hoist hurricane warnings 3 p.m. New Orleans to Pensacola. 


Tropical storm center near Lat. 26 
northward Dangerous late tonight and Wednesday. 
center will probably strike the coast 
immediately east of the mouth of the Mississippi 
vise °all interests. 


and Long. SS° and moving 


winds 


The storm near or 


River. <Ad- 


Qf especial importance and helpfulness to the fore- 
caster In the preparation of the advices and warnings con- 
cerning this storm, which from the time of its formation 
in the eastern Caribbean Sea to the time it struck the 
mouth of the Mississippi did not pass close to a land sta- 
tion, were the wireless reports received from vessels at 
sea. While no one of these vessels reported from the im- 
mediate storm center, vet the reports were invaluable in 
that they permitted the center to be located approximately 
twice each day. 
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Am Engineer’s Backbone and 
the Ottawa Water-Supply 


SPECIAL CORRESPONDENCE 


The position of an engineer in relation to contract 
awards to be made by a city council is not always pleasant 
and unless he has backbone is liable to become humiliat- 
ing. A shining example of how one engineer dominated 
the situation comes from Ottawa, Ont., in connection with 
the award of contracts for improving the water-supply 
of that city by building a pumping station on Lemieux 
Island, in the Ottawa River, and laying a force main from 
there to the mainland, crossing the river channel on a 
bridge in order to avoid the dangers of a submerged pipe 
line beneath Nepean Bay. 

The plans for the work in question were drawn some 
months ago by J. B. McRae, of Ottawa, in consultation 
with Messrs. Lea, of Montreal. The longest item in the 
recent contract letting was for pipe. Mr. McRae recom- 
mended that the contract for this be awarded for $194,400 
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to Laurin & Leitch, who proposed to use welded lock 
bar pipe. This bid was $29,000 above the lowest bid 
which was for an electric-welded pipe, and it was als: 
higher than a bid for riveted pipe. The recommendatio: 
to award the contract to the highest of the three bidder: 
caused much discussion and bickering among the alder 
men, but Mr. McRae won. 

But it was in the award of contracts for the electrica! 
part of the pumping equipment that McRae showed th 
stiffness of his backbone. He had advised the acceptanc: 
of the bid of the Canadian Westinghouse Co. for tw: 
motors, switch gear and transformers at a total of $37,765. 
The meat of a lengthy discussion on this subject was a- 
follows : 

Mr. McRae-—l have piven this matter careful consideration. 
[am convinced that these motors are the best for the purpos: 
for which we want them. Fortunately, they 
est . . Tam acting in the city’s best 


are the cheap- 


interest in 


recom 
mending them as I have. If you do not think so, I am quit: 
ready to step down and let someone else do the work. It is 


a matter of principle on mys 
Alderman 


part. 
Meier—Do you mean 
do not accept these 

Mr. McRuae- 
trouble by 


as a 


that 
recommendations 

Yes. I 
giving in on 
matter of 


you will 


resign if we 
have seen so many engineers get into 
one point and then on another that 
principle I take the full responsibility fo 
the recommendations and will resign if they are voted down. 


Mayor VPorter—The City of Ottawa has lost a great deal 
by interfering with its engineers My principle is to give 


him a free hand and hold him responsible 

This settled it, and the recommendations were unani- 
mously adopted. 

The contract for pumps went to Escher-Wyss (Zurich, 
Switzerland) for $10,900, with an alternative tender 
of $15,600 for pumps from the Boving Hydraulic and 
Engineering Co. Contracts for valves, specials, trench- 
ing and pipe-laying and a reinforced-concrete arch bridge 
(the latter, $42,537) brought the total awards up to about 
$375,000. Other contracts to be let will bring the cost 
of the “overland pipe” water-supply, as this project. is 
called, up to about $500,000. 

It may be added that this is the fifth Ottawa water-sup- 
ply project during the past few vears, the voters having 
defeated bond issues for a near-by lake gravity supply 
and for a mechanically filtered supply from the Ottawa 
River, both after plans by Allen Hazen: and changes of 
city administration having killed the expensive Binnie- 
Houston (London, England) project for a distant-lake 
gravity supply and the subsequent modified Ottawa River 
filtered supply. The present scheme is the outcome of a 
threatened 50% fire-insurance rate increase, followed by 
efforts of the insurance interests and local board of trade. 


* 

Extra-Work Clauses in the contract for the Broadway 
subway between 38th and 5lst streets caused a recent dis- 
agreement between the Public Service Commission and the 


Board of Estimate and Apportionment. The contract for this 
section, recently awarded to the Holbrook, Cabot & Rollins 
Corporation for $3,740,913, contained a clause permitting the 
chief engineer of the commission to agree with the contractor 
for extra work not provided for in the contract, either on the 
basis of unit prices or a lump sum. The Board of Estimate 
refused to approve the contract unless the clause permitting 
a lump-sum allowance were striken out. As the contract 
between the Public Service Commission and the contracting 
firm had already been signed, counsel for both the contractors 
and the commission denied the right of the Board of Estimate 
to alter the terms of the contract and appealed to the Supreme 
Court for a writ of mandamus, ordering the Board of Estimate 
to give its consent unconditionally. This writ was granted 
by the court and complied with by the board. An informal 


agreement was made, however, between the board and the 
commission, under which the latter will confer with the 
board before approval of any lump-sum extra allowances 


exceeding & per cent. of the amount of the contract. 
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International Engineering 
Congress Concludes 


EprrortaAL CORRESPONDENCE 


Following the general sessions of the International En- 

neering Congress on the opening day, which, as reported 

-1 week, were devoted to the Panama Canal, the separate 

cetings of the ten sections of the congress began on 
fuesday morning, Sept. 21. 

The most largely attended sections were Waterways and 
Mechanical Engineering, in each of which an audience of 
50 or more was usually present. The attendance in 
Materials and in Naval Architecture was comparatively 
small, yet in these an audience of 30 to 50 was present 
inost of the time. 

Beside the 850 members registered, there was a large 
attendance by the younger engineers of San Francisco 
and vicinity and by engineering students from the univer- 
sities of California and Leland Stanford, Jr., the engi- 
wering departments of which suspended regular work 
for the week to permit both instructors and students to 
attend the congress. 

Turning now to the 230 papers at the congress, the au- 
thors had been requested to summarize current practice 
in the fields covered and to review the changes of the past 
ten or fifteen years. 

The plan of procedure adopted Was to present the pa- 
pers before the section, usually by extended abstract, but 
occasionally by title only. This was followed by such 
written discussions as had been received, often by reading 
the name of the contributor only, and the balance of the 
time was devoted to general discussion. 'n the final pub- 
lication only such portions of the discussions will be 
printed as are deemed to be of permanent value. 

Section I]: Warerways AnD IrrIGATION 

The two sessions of this section on Tuesday took up ten 
papers on the Panama Canal in addition to those read in 
the general session on the opening day. The authors of 
the papers were Generals Goethals, Hodges and Sibert, 

and Messrs. W. G. Comber, S. B. Williamson, Henry 
Goldmark, L. D. Cornish, EK. C. Sherman, T. B. Mén- 
niche and R. H. Whitehead. General Goethals described 
the work of dry excavation carried on chiefly in the 
Culebra Cut, under the late Col. D. D. Gaillard, in whose 
honor the cut has been renamed. The other authors each 
described the work that was under his special direction. 
Panama Canal papers were also presented before at least 
four other sections. Thus, in the section Municipal En- 
gineering three papers were read describing the work 
of cleaning up the cities of the Canal Zone, the authors 
being H. W. Durham, of New York City, and George M. 
Wells and Col. Charles F. Mason, of the Canal Zone. 

In the Railway Section, Lieut. Frederick Mears de- 
scribed the rebuilding of the Panama R.R.; in the Me- 
chanical Engineermg Section there was a paper on the 
permanent shops for the canal; in the Electrical Engi- 
neering Section, Edward Schildhauer took up the electrical 
and mechanical installations: and in the Marine Engineer- 
ing Section, Admiral H. H. Rousseau described the dry 
docks, wharves and terminals, and W. F. Beyer the aids 
to navigation. 

On Wednesday morning the Waterways Section took 
up four papers on the general subject of waterways, the 
authors being Gen. William H. Bixby: Colonels Riché 
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and Harts, of the Corps of Engineers, United 
Army; and C. A. Jolles, of Holland. In the afternoon 
the entire session was devoted to a long and valuabk 
paper on “Flood Control,” by Gen. H. M. Chittenden. 
This was an admirable summary of the problems of river 


States 


food control in the United States, with deseriptions of the 
problems presented by nine important rivers and the meth 
ods proposed for solution in each case. This papel alone, 
with the discussion upon it, is so valuable that every eng 
neer interested in flood-prevention work would do well to 
obtain the volume of the congress 
Ing it. 


nro ceedings contall 


Other papers at this session were on the flood-control 
problem in China, by Charles D. Jameson, and two papers 
describing river and harbor improvement works in Ltal 
and in Japan. 

The four remaining sessions of Section [TP were devoted 
to papers on Irrigation, of which there were 16. It is 
doubtful if there has ever been in the history of engineet 
ing a better symposium on irrigation work than these 
papers furnish. The number of leading irrigation eng 
neers present at the congress made the discussions active 
and profitable. Several of the papers deseribed foreign 
practice In irrigation, in Italy, Spain and the Argentine 
Republic. It is noteworthy that the uniform report from 
all these countries was that the investments in large works 
for the storage and distribution of water had almost in 
variably proved unprofitable. The experience in these 
countries and in the successful irrigation work in Canada 
and Australia showed that the irrigation farmer must be 
given financial aid to prepare his land for irrigation or it 
will be impossible to rapidly colonize irrigation projects 
with permanent settlers. 


Section T]L: Municipan ENGINKBRING 


This section had five sessions, opening its work with a 
paper on city planning, by Nelson P. Lewis, of New York 
City. This was followed by papers on London traffic, 
by Sir Albert Stanley, and on the transit problem in 
American cities, by W. F. Reeves, of the New York In- 
terborough Co. In the discussion upon these papers M. 
M. O’Shaughnessy, City Engineer of San Francisco, who 
presided at the section meetings, said that San Francisco's 
municipal street-railway system had cost about $250,000 
per mile of double-track road. It had been estimated 
that under the conditions in San Francisco, elevated rail- 
ways would cost about $800,000 per mile and subways 
about $3,500,000. San Francisco has expended about 
$5,000,000 in building its municipal street-railway sys- 
tem which has about 40 miles of track. 

On Wednesday this section took up three papers on 
water-supply and two on sewage. On Thursday the entire 
day was devoted to seven papers on roads and pavements, 
the authors being from France, England and Argentine, 
as well as from the United States. Notable among these 
papers was one by James E. Howard, the well-known test- 
ing engineer, describing his investigations into the stresses 
produced in pavements by temperature changes and by 
traffic. 

A paper by Dr. A. C. Humphreys, President of Ste- 
vens Institute, on public utilities, opened the session on 
Thursday. Doctor Humphreys expressed in characteris- 
tic fashion his well-known opposition to municipal own- 
ership of gas and electric utilities, although he admitted 
that a municipality should own its works for water-supply 
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and sewage. The questions of municipal ownership and 
state control of public utilities are burning questions on 
the Pacific Coast, and there was prompt and pointed dis- 
cussion of Doctor Humphrey's paper. But for the arrival 
of the luncheon hour, this discussion would have been pro- 
longed indefinitely. 

Among other noteworthy papers in this section were a 
summary of municipal fire-protection methods, by John 
R. Freeman; a paper on “Arch Bridges of Hooped Con- 
erete with Cast-Lron Reinforcement,” by Fritz von Em- 
perger, of Vienna; and “Soliditit-Concrete Roads in 
Italy,” by Doctor Luiggi, of Rome. 

Doctor Luiggi’s paper describes recent road construc- 
tion in Italy with a concrete made from a new kind of 
cement produced by the Portland Casalesi Co., of Genoa. 
It is claimed that this differs from portland cement in 
that it forms a chemical combination with the sand and 
vravel with which it is mixed to form concrete, so that 
he resulting concrete has double the compressive strength 
of concrete made from portland cement. Some of these 
“Soliditit” concrete roads near Alexandria and Casale 
have been in service for five years and under a heavy traf- 
fic are said to show a wear of only 4/g In. to Ye in. per 


annum. The cost, however, is $2 to $2.25 per sq.vd. 


SreTion TV: Raipway ENGINEERING 

A remarkable paper by William Barclay Parsons, of 
New York, opened this section. It was a study of rail- 
ways and railway development in all countries of the world 
ind contained statistics of railway development of a sort 
that have never before been compiled—at least by an au- 
thority competent to sift and analyze official statistics in 
the interest of accuracy. These statistics covered, among 
other things, mileage at different periods, growth in size 
of locomotives and cars relative to safety of railways in 
different countries, railway gages of the world, volume 
of passenger and freight trattic, extent of government own- 
ership and state railway control in the United States. 

The remaining papers at the opening session went far 
to justify the international character of the congress, 
for they dealt with railways in South America, Italy, In- 
dia, China, Russia and the Dutch East Indies. 

At the following session a paper by John F. Stevens, 
“Economic Considerations in the Building of New Lines,” 
was first on the list, and papers on railway location, by 
William Hood, chief engineer of the Southern Pacific. 
famous throughout the West for his ability as a locating 
engineer, and by David Wilson, of South Africa, followed. 
Then came three papers on tunnels in the United States, 
Italy and Switzerland. The first of these, by Charles 8S. 
Churchill, of the Norfolk & Western, was a_ valuable 
review of recent American practice in tunnel driving. 

Among the noteworthy papers at the sessions on 
Thursday were: “American Railroad Bridges,” by J. E. 
(ireiner; “Recent Locomotive Development,” by George 
R. Henderson, of the Baldwin Locomotive Works; and 
‘Railroad Terminals.” by B. F. Cresson, Jr. At the clos- 
ing session on Friday, two papers on “Electric Motive 
Power for Railways.” by E. H. McHenry and William 
Hood, and a paper on “Signals and Interlocking.” by 
Charles Hansel, were presented. 

Section Vi: MATERIALS OF ENGINEERING CONSTRUCTION 

The attendance was small and discussion limited. The 
opening session was devoted wholly to timber, five papers 
being dealt with. At the next session, concrete was the 
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chief subject considered. Prof. Alfred H. White, 
Michigan University, described tests te determine chang: 
of volume in concrete. Bertram Blount, the English au 
thority on cement, discussed the probable life of concret 
made from modern cement, concluding that if proper! 
made such structures should last until obsolete. 

Wednesday morning’s session opened with a pape: 
“The Outlook for Tron,” by Prof. James F. Kemp, in 
which he concluded that while the sources of rich iro 
are all being rapidly exhausted, there is low-grade iro: 
ore enough to supply the world for many centuries. Dr 
J. A. L. Waddell discussed the use of alloy steel in bridg: 
work and concluded that at present prices of alloy stee! 
there are several kinds of high-strength steel that it will 
pay to adopt for long-span bridge work. Nickel steel! 
was used in the Municipal Bridge at St. Louis at an ex- 
cess cost over carbon steel of 1.65c. per lb. and is being 
used for the trusses of the suspended span and channe! 
arms of the cantilevers of the Quebec Bridge. Mayari 
steel—a chrome-nickel steel with an ultimate strength of 
£5,000 to 100,000 Ib. per sq.in.—is being furnished by 
the Pennsylvania Steel Co, for the new Mississippi River 
Bridge, at Memphis. The new Ohio Bridge for the 
Chicago, Burlington & Quincy, at Metropolis, IL, is to 
he built of silicon steel, which has an ultimate strength 
of about 80,000 Ib. and a vield point of about 45,000 Ib. 
The material cost about Yc. per lb. more than carbon steel 
and the shopwork about 0.15c. more. 

The life of wood and of concrete in docks and piers 
was the subject of a paper by Harrison S. Taft, of Seattle. 
In this, valuable data on creosoting practice were given. 

In the sessions on Thursday, papers on copper, alu- 
minum, alloys and testing of materials were considered. 


Section VI: MecHANICAL ENGINEERING 


Here, interest in the papers and active discussion were 
maintained throughout. A series of valuable papers on 
foundry work, forging and machine-shop practice occupied 
the first two sessions. The session on Wednesday took 
up two papers on internal-combustion engines and two 
on steam turbines. 

The climax of this section was reached in the session 
on Thursday devoted to water-power development, a sub- 
ject of intense interest on the Pacific Coast. Two papers 
on hydraulic turbines, by Doctor Zoelly, of Zurich, and 
Arnold Pfau, of the Allis-Chalmers Co., and a paper on 
impulse waterwheels by W. A. Doble, of San Francisco, 
were summaries of present-day practice by high author- 
ities in the field. Other papers at the session were on the 
general subject of hydraulic power development, by J. D. 
Galloway, of San Francisco, and Canadian hydraulic 
power development, by Charles H. Mitchell, of Toronto. 


Section VIL. Evecrrican ENGINEERING 


The subjects considered related rather to the applica- 
tions of electricity than to the technicalities of electrical- 
chgineering design. Four of the papers related to the 
cconomic, social and industrial effect of electric-current 
distribution and electric motive power. A. L. De Leeuw 
discussed the effect of the electric motor on the design 
of machine tools. A remarkable analysis of the stresses 
in the connecting-rods and parallel rods of the electric 
locomotives used in the Pennsylvania tunnel at New York 
City was presented in a paper by G. M. Eaton, of the 
Westinghouse Electric Co. Prof. A. F. Ganz, of Stevens 
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stitute, discussed the effect of electrolysis on engincer- 
» structures and showed that every effort should be made 
hinder the passage of return current through the earth. 
ther papers discussed electric welding, the production 
high permeability in iron and electric illuminants. 
| the latter paper, by S. TH. Blake, of the General Electric 
o., it was stated that the present high-efliciency incan- 
escent lamp produces about six times as much light from 
given expenditure of electric energy as the first incan- 
escent lamps used, 
Section VIET: Mining EXGiIngerine 
The first session of this section was devoted chietly to 
ialf a dozen papers on the valuation of mines of different 
sorts. “Mine Safety and Workmen's Compensation” was 
the title of a paper by Herbert M. Wilson, long connected 
with the Federal Bureau of Mines. Mine finance was the 
chief subject taken up at the second session, and at the 
third session the organization of mining companies and 
mine inspection were the main topics. 


SEcTION IN: METALLURGY 


While the previous section had only 14 papers on its 
schedule, the Metallurgy Section had 37. The first 
day’s session was devoted to iron and steel, seven papers 
being presented under the general editorship of Dr. Henry 
M. Howe. A paper on electric metallurgy, by E. F. Roe- 
ber, concluded this session. 

At the following two sessions 13 papers on copper metal- 
lurgy, edited by E. P. Mathewson, manager of the Ana- 
conda Mining Co., were presented. On Friday morning 
five papers on gold and silver, under the general editor- 
ship of C. W. Merrill, of San Francisco, and in the 
afternoon two papers on zinc, edited by W. R. Ingalls, 
Editor of the Engineering and Mining Journal, and a 
paper on lead, by Dr. H. O. Hoffman, of the Massachusetts 
Institute of Technology, were considered. At the closing 
session fuels was the main theme, the papers being edited 
by Prof. C. H. Fulton, of Case School, and the subjects 
covered including pulverized coal, gas producers and sur- 
face combustion. 


SEcTION XN: NAVAL AncHITECTURE AND MARINE 
ENGINEERING 

This section had a full program, with 30 papers covering 
a wide range of subjects. Admiral D. W. Taylor, Chief 
of the Bureau of Construction, United States Navy, was 
the author of the opening paper on “Ship Design, Resist- 
ance and Propulsion.” Ocean freighters were discussed 
by Ernest H. Rigg, of the New York Shipbuilding Co., 
and lake freighters, by Prof. Herbert C. Sudler, of Ann 
Arbor. 

Wednesday morning’s session was devoted to naval ves- 
sels. At the afternoon session marine boilers and steam 
turbines were the chief topics. On the following day 
freight-handling methods and marine terminals were con- 
sidered, the authors of the papers including F. H. Cooke, 
of the Panama Canal staff: H. McL. Harding, of New 
York City; and D. B. Rushmore, R. H. Rogers and James 
A. Jackson, of the General Electric Co. 

On Friday the subjects covered included fuel oil, the 
Diesel engine and dry-dock construction. 

Whoever attempts to partition off the engineering pro- 
fession or its work into any small number of compart- 
ments soon finds some important branches which won't 
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tit anvwhere. “Those who 


planned the congress progran 
solved this difficulty by bunching under “Miscellaneous” 
the paper in certain special fields which were too few for 
a section by themselves. The opening session of this 


' 


section was devoted to four papers on aviation, 


ind the 
following session to refrigeration. At the third session 
the time was divided between agricultural engineering am 
engineering education, the contributors to the latter be 


ing Dr. George F. Swain and President Ira N. Hollis. A 
symposium in T+ parts on engineering in Chile 
scheduled for this session, 


Was also 
Ethiciencey engineering, wit! 


two papers, and heating and ventilation, with three papers. 
wound up the work of the section, 


EXCURSIONS AND Soctan Events 


The technical excursions in connection with the cor 
vTess were scheduled for the three days preceding its open- 
ing and included visits to an extended list of engineering 
works both in San Francisco and a considerable distance 
away. A large proportion of the visitors took part in these 
excursions. During the congress week a reception was 
held at the Palace Hotel on Monday evening. On Thurs- 
day afternoon a lawn party was given at the University 
of California. A banquet at the Palace Hotel on Friday 
evening was the culminating social event of the week. 
Many of the Eastern visitors left on Saturday afternoon 
for the return excursion via the Canadian Pacific Ry., 
Visiting numerous Canadian power plants and irrigation 
works on the way. Those remaining in San Francisco, 
with many of their hosts, enjoyed an excursion around 
the waterfront and bay on Saturday afternoon, through 
the courtesy of the State Harbor Commission, of which 
Jerome Newman is chief engineer. 

It may be noted in conclusion that the secretary of the 
congress, W. A. Cattell, Foxcroft Building, San Fran- 
cisco, will book subscriptions for the congress “proceed- 
ings” while further written discussions upon the papers 
are being received and edited. 


— 
- 


Chemical Engineering Course 
at Columbia University 


Courses leading to the degree of Chemical Engineer 
have been offered in the Department of Chemistry of Co- 
lumbia University for ten years but the trustees have es- 
tablished a Department of Chemical Engineering upon 
the same plane of importance in the Columbia Graduate 
Engineering School as the Mining, Civil, Electrical and 
Mechanical Engineering departments. The head of the 
new department is M. C. Whitaker, who has been pro- 
fessor of chemical engineering at Columbia for five years. 

The new chemical-engineering laboratories which were 
recently installed, where the students are taught to use 
engineering methods and engineering appliances in the 
study and development of chemical industries, have been 
provided with still further equipment during the past 
summer. These laboratories are equipped with apparatus 
to illustrate the various fundamental operations of chem- 
ical and electro-chemical processes and to apply funda- 
mental principles to industrial problems. Research may 
be conducted here on such a scale as to establish the de- 
pendable engineering data necessary for intelligent and 
accurate process design. The registration in this depart- 
ment reached a total of 81 during the past year. 
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Recommendations for Safety 
of Subway Timbering 


A report has been made by the committee of municipal 
engineers who on order of the Mayor of New York City 
made an emergency investigation of timbering in subway 
eXeavations Immediately after the collapse in Broadway 
en Sept. 25 (Engineering News, Sept. 350, 1915, p. 662). 
The committee Inspected all parts of the subway work 
where the street surface is now carried on other than per- 
manent steel structures: Broadway from 12th to 39th 
St.. the Seventh Ave. line from 34th St. south via 
Varick St. and West Broadway to the Old Slip tunnels, 
the approach to the South Ferry tunnel, Canal St. east of 
Broadway, Flatbush Ave. ( Brooklyn ) from Dean St. to 
Prospect Park, Eastern Parkway, Park Ave., Lexington 
\ve. from 41st to 53rd St. and just south of the Harlem 
River, 59th St.. D3sth St., and Southern Boulevard to 
ITunts Poimt Road. 

During the imspection the committee made various 
ecommendations to the engineers of the Public Service 
Commission. These recommendations called for diagonal 
bracing of the timbering, for shoring of walls of rock 
cuts by braces independent of the street falsework and 
for other improvements not disclosed. 


TIMBERING DECLARED UNSUITABLE 


The report describes the timbering used in Broadway 
from 26th to 39th St. and in Seventh Ave. from Com- 
merce St. to 30th St. as being materially different from 
that used elsewhere, and inherently unsuitable: 

The most conspicuous feature is the transverse bents, 
which are commonly composed of two separate bents, the top 
horizontal member of each of which consists of a heavy 
I-beam projecting beyond the vertical supports.'. These beams 
are not connected securely with each other, and they gen- 
erally do not extend to the sides of the cut. There was little 
if any protection against the overturning of these beams in 
case of a longitudinal shock or movement. With such method 
of construction diagonal bracing, both transverse and longi- 
tudinal, is very necessary, but we believe the type of struc- 
ture Originally used to be entirely unsuitable for the purpose 
for which it was designed 

Diagonal bracing was recommended for Broadway, to be 
placed in towers at cross-streets and halfway between, 
or about every 100 ft. The purpose of this is to “stiffen 
the supporting structure and tend to minimize the effect 
of any local disturbance.” Occasional use of “horizontal 
strut bracing to the sides of the cut, in place of the vertical 
diagonals,” was approved, to reduce interference with erec- 
tion of the permanent subway steel. 

Other sections of the work gave little opportunity for 
suggestions or criticisms. “The supporting structure is 
venerally well designed and has been erected in a work- 
manlike manner.” Diagonal bracing was put in orig- 
inally at a few localities, and elsewhere only recently. 
The committee’s report is very general in its references 
to diagonal bracing and fails to say how much bracing 
has been required. 


‘Shown better by drawings in “Engineering News,” Sept. 
30, pp. 664 and 666 
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The committee calls for bracing to protect sides o 
rock cuts, not everywhere but only “where the stratifica 
tion of the rock and its unsound character render a move- 
ment or falling of rock fragments at all likely.” The brac 
ing should be independent of the street falsework, “so that 
the safety of the latter should not be impaired by suc! 
movements of rock.” 

Risk Cannor Be ELimMinatep 

The committee dwells on the impossibility of eliminat 
ing all risk in work of the character of subway excava 
tion, Its recommendations are described as intended only 
to reduce the risk. The committee fails to state the 
fact that this risk has heretofore not been recognized by 
the city officials. 

Two blanket recommendations are made which relate to 
risk in general rather than to specific defects or weak- 


esses, 


Repuce FALSEWORK AND STREET SPEEDS 

In several places the committee found long sections of 
timbering where excavation was completed but steel erec 
tion had not been begun. 
ft. length of this kind. 

We believe that it is unnecessary to assume the risk 
inseparable from such long stretches of temporary supports 
for the street surface, and that in the interest of safety to 


street traffic a limit should be placed on the extent of con- 
tinuous temporary structure. 


In one case there was a 2,000- 


While maintenance of street tratlic is the eharacteristic 
element of the subway work now in progress, the com- 
mittee thinks that a limit should be placed on loads and 
speeds, now wholly unrestricted. After the recent acci- 
dents the police established such traffic restrictions (maxi- 
mum weight of vehicle, 10 tons loaded; maximum speed, 
S mi. per hr.) on streets where the roadway is on tempor- 
ary support, and these restrictions the committee approves 
both for the present and for continued use throughout the 
work, 


# 
Nine Engineers Honored 


The nine engineers who had the chief responsibility for 
the planning and construction of the Panama-Pacific Ex- 
position were awarded formal honors by the Exposition 
Board on Sept. 24, when each was presented with a bronze 
plaque inscribed : 

Presented in recognition of services as one of the engineers 
of the Panama-Pacific International Exposition by its Board 
of Directors. 

The plaques were presented after a luncheon given 
by C. C. Moore, president of the exposition. The nine 
Ht. D. H. Connick, director 
of works: A. H. Markwart, assistant director of works; 
G. L. Bayley, chief mechanical and electrical engineer ; 
KE. E. Carpenter, chief civil engineer; Shirley Baker, con- 
struction engineer; H. D. Dewell, chief structural engi- 
neer; William Waters, superintendent of construction ; 
W. M. Johnson, engineer of fire protection, and L. E. 
Leurey, assistant chief mechanical and electrical engineer. 


engineers so honored were : 
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\ctivated-Sludge Progress at 
Houston, Tex. 


Provress with the activated-sludge method of sewave 
atment at Houston, Tex., is summarized for Engineer- 

News under date of Sept. 27, 1915, by E. E. Sands, 
ty Engineer, as follows: 

We now have one large activated-sludge tank in opera- 
ym and also have a small tank about 12 in. square and 8 ft 
ep, With a glass front and a small filtros plate in the bot- 
m of tank. We have been operating our large tank 
il.) but a few days and have only accumulated 5% of sludge 

far, but we find that at a certain time of the day our 
ewage carries a considerable amount of solid matter, so we 

able to build up our sludge quite rapidly, and we expect 
vithin the next three or four weeks to have the tank running 
t a normal condition. Our 


414,000 


work was delayed because out 


lower Was on a steamer which was wrecked during the Gal 
eston storm 


“a! 


ArrowrockK Dam Dedicated 


The Arrowrock Dam across the Boise River just above 
Boise, Idaho, the highest dam in the world, was officially 
ledicated with appropriate ceremonies on Oct. 4. This 
dam, which is on the Boise project of the United States 
Reclamation Service, is 348.5 ft. above bedrock and about 
250 ft. above the river bed. It is arched in plan to a 
662-ft. radius and a 1,060-ft. length. The section is 
the normal gravity type. About 530,000 cu.yd. of ey- 
‘lopean concrete was used in the construction. 
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Sanitary Engimeers Wanted 
Sanitary engineers throughout the country will be 
terested to know that a chief sanitary engineer and an 
assistant are wanted by the Illinois State Board of Healt! 
at salaries of from $250 to $500 and $100 to $250 per 
month; that they are to be selected on merit from who 
soever wish to apply, regardless of residence: and that 
although an “examination” of candidates will be hek 
by the State Civil Service Commission it will not be o 

the common written type. 

These appointments result from recent legislative au 
thorization for the creation of a sanitary 
bureau in the State Board of Health. 


to such action Paul Hansen, engineer 


ehgiheerihe 

As a preliminary 
of the State Water 
Survey of Illinois, was imvited to study the situation 
and was granted leave of absence for the purpose, Pre 
sumably he had a hand in framing the following speci 
fications, just announced by Dr. St. Clair Drake, seer 
tary to the State Board of Health: 


Minimum age, 30 yr Sex, male Duties will involve 
Under the direction of the executive officer of the State Roard 
of Health, charge of the 
bureau of which will 
projects of water-supply, sewage, 
disposal, city and rural; investigations of water 
borne diseases; special studies relative to water purification 
sewage and wastes disposal 
ditions of cities and rural 
resorts, fair grounds, amusement 
railroad properties 


responsible sanitary-engineering 


said board, include examinations of 


garbage and other wastes 
drainage 
investigation of sanitary con 
buildings, 


parks, construction camps 


communities, summet! 


shipping warehouses, cold-storage plants 





WORLD COMPLETED 


Reclamation Service near Boise, Idatie 
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rendering plants, stockyards, factories, schools, etc., ete.; 
examination and approval of plans for plumbing, ventilation, 
heating and lighting of public 


furnishing 


buildings and public houses; 
counsel and advice to state, city, 
county and township authorities on matters which lend: them- 
selves to engineering treatment: and such other duties as 
might properly be expected of a sanitary engineering service. 

Experience and from a reputable 
engineering school in either a sanitary, municipal or civil- 
engineering course and at least five years responsible charge 
of sanitary engineering work Preference to be given to 
ipplicants having previous experience in state board of health 
work or along similar lines and to applicants having famil- 
irity with the State of Illinois 


information, 


Training Graduation 


The examination should embrace questions relating to the 
following: Experience in the supervision of other employees; 
reports and other publications: experience as expert witness; 
knowledge of sewerage and sanitary condi- 
experience in plans for water 
city-cleaning projects: 
experience in design and construction of water-purification 
and sewage-treatment projects 


water-supplies 
Illinois 
purification, 


tions in reviewing 


sewage treatment, and 


and, possibly, membership in 
engineering and technical societies. 

For the position of assistant sanitary engineer, essen- 
tially the same education is required, with two instead 
of five years’? practical engineering experience and with 
less extensive experience and duties in general. 

An “examination” of candidates for the position of 
chief sanitary engineer will be held by the State Civil 
Service Commission early in November. Applications 
for the position will be received until Oct. 30, 1915. Fur- 
thermore, W. R. Robinson, secretary State Civil Service 
Commission, Springfield, TIL, states: 


The inquiry will be unassembled and not of the usual 
written type Applicants will be 
their 
statements will be 


asked to forward complete 
qualifications and experience. Their 
verified where necessary, and those who 
are considered qualified for the position will be called to 
Illinois for a personal interview This method will recom- 
mend itself to busy men, as it follows the methods ordinarily 
used by private concerns in selecting employees, 


statements of 


"98 


Erie Flood-Protection Report 


The problem of protecting Erie, Penn., against destruc- 
tive floods in Mill Creek like that of Aug. 3, 1915, was 
studied for the City Council by Farley Gannett, consult- 
ing engineer, Harrisburg, Penn. His report, rendered last 
week, recommends a concrete conduit (8,100 ft.) and a 
concrete channel (4,800 ft.) through the city, and a dry 
reservoir of 52,000,000 cu.ft. capacity about a mile above 
the city, which can be built for $798,000 (without land 
damages). The channel and conduit are to carry 6,000 
cu.ft. per sec., which is half the greatest flow of the flood 
of Aug. 3. The conduit is horseshoe-shaped, 18x14 ft.; 
the channel has sloping side walls and is 24 ft. wide on the 
water line by 10 ft. deep. As second choice a project with- 
out reservoir is presented, costing $917,000. This em- 
plovs a conduit of 12,000 ft. capacity, 22x18 ft., and a 
channel 30 ft. wide on the water line by 12 ft. deep. Di- 
version projects are reported to be not desirable. 


~ 

Nine Tunnel Workmen Were Killed by an express train on 
the Philadelphia & Reading R.R. at Phoenixville, Penn., on 
Sept. 28. A gang of about 20 workmen was engaged in en- 
larging the Black Rock Tunnel when the train passed through. 

A Falling Steel Bucket killed a workman, on Sept. 26 at 
the new Point-No-Point power station being erected for the 
Public Service Electric Co. of New Jersey. A gang of four 
men was hoisting lumber, utilizing an ordinary dump bucket, 
when, according to report, the hoist brake slipped. 

The Latest Panama Canal Slide continues to obstruct the 
canal. This slide, or series of slides, is at Culebra near Gold 
Hill and started on Sept. 18, at which time the 
closed to traffic 


canal was 
Under date of Oct. 4 cable dispatches from 
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the Isthmus announced that the canal would probably 
be opened for traffic until Nov. 1. At the time of the dispat 
there were already 90 vessels tied up awaiting the openi: 
although all nearby ports had been warned of the proba 
delay in transit. 

An Engineer on the Public Service Commission of Penns 
vania may be advocated by the engineering societies of t 
state in a petition to Governor Brumbaugh to fill an existi 
vacancy in that way. 

Transcontinental Radio Telephony was established on 
experimental scale Sept. 30 by the American Telegraph 
Telephone Co. T. N. Vail, president, talked from New Yo: 
with J. J. Carty, chief engineer, at Mare Island, Calif. T 
regular wire circuits of the company were used to Arlingto 
Va., and the wireless towers of the United States Navy we) 
employed there and at Mare Island. The conversation w 
heard by one of the company’s engineers, stationed for o!} 
servations, at Pearl Harbor, T. H., 4,600 miles from New Yor} 
It is stated by the telephone company that no new princip! 
is involved in its system but that improved sending an: 
receiving apparatus have been developed by the telephon: 
company in connection with the Western Electric Co. (it 
manufacturing associates) and the research department 
the General Electric Co. 


ar 


The Municipal Bridge at St. Louis over the Mississip) 
River is having the work on its eastern or Illinois approac! 
seriously delayed by strikes. The city had agreed to do the 
work by day labor and to employ only union men, but troubl: 
soon developed through jurisdictional disputes among th: 
various unions, resulting in several strikes. Later there was 
a demand for the dismissal of an assistant superintendent, 
which was refused. Press reports state that Mr. Kinsey, presi- 
dent of the Board of Public Service, has declared that unless 
the unions stop hampering the work in this way the city will 
be forced to let the work to a contractor. Mayor Kiel is said 
to have told the union leaders that if the construction of the 
approach by union day labor under the Board of Public 
Service has to be abandoned it will be a discredit to the 
unions and to the city administration. 
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Mr. Lloyd Runkle has been appointed City Engineer of 
Tiftin, Ohio, to succeed H. B. Puffenberger. 

Mr. C. E. Curtis, M. Am. Soc. C. E., Assistant Engineer on 
Grade-Elimination Work of the Nickel Plate R.R., in Cleve- 
land, has been appointed Superintendent of Buildings and 
Grounds of Cornell University, Ithaca, N. Y. 

Mr. John A. Beeler, M. Am. Soc. C. E., has resigned as 
Vice-President and General Manager of the Denver (Colo.) 
Tramway Co. He will remain with the company indefinitely 
in an advisory capacity, at his former salary of $10,000 a 
year. 

Mr. Frederick W. Hild, Assoc. Am. Inst. E. E., formerly 
Manager of the Portland (Ore.) Traction, Light and Power Co.., 
has been appointed General Manager of the Denver (Colo.) 
Tramway Co. He succeeds John A. Beeler, formerly Vice- 
President and General Manager. 

Mr. Jacob L. Jacobs, Assoc. M. Am. Soc. C. E., formerly 
Iengineer in Charge of the Municipal Efficiency Division of 
the City of Chicago, announces that he is prepared to give 
counsel and undertake supervision of expert investigations 
connected with service and efficiency surveys, management, 
appraisals and cost accounting for industrial and public 
institutions. 

Mr. John T. Broderick, Chief Clerk to the Third Vice- 
President of the Baltimore & Ohio R.R., has been promoted to 
supervisor of special bureaus of the Operating Department, 
and is in charge of the Safety-First Department, records of 
Federal and State commissions, free transportation, and the 
employees’ magazine. Mr. Broderick will be succeeded by 
Mr. P. C. Lantz. 


Mr. J. H. Prior, formerly Assistant Chief Engineer of the 
Illinois Public Utilities Commission, has been appointed Chief 
Engineer. Mr. Prior was educated at the Armour Institute 
of Technology and at the University of Chicago. He was 
Engineer of Design of the Chicago, Milwaukee & St. Paul Ry. 
from 1905 to 1914. In 1906-1907 he made valuations of that 
company’s structures in Minnesota and South Dakota, as 
required by those states. 


Mr. S. Shirley French, Chief Clerk at the general offices 
of the Brier Hill Steel Co. has been appointed Assistant 
General Manager of the William Tod Works, of Youngstown, 
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io. Mr. French began his career at the Mahoning. Valley 
orks of the Republic Iron & Steel Co., of Youngstown, and 
is later transferred to Toledo. He left Toledo to enter 

employ of the United States Steel Corporation, at Gary, 


Mr. Oscar F. Lackey, M. Am. Soc. C. E., for the past nine 

rs President and Chief Engineer of the Harbor Board of 
iltimore, Md., has severed his connection with the city and 
pened an Office at 4 West Eager St., Baltimore. Previous to 
is work in Baltimore, Mr. Lackey spent some years in the 
ervice of the United States Government, in Cuba, where he 
vas connected with the construction of streets, sewers and 
water-supply for the City of Santiago. 

Mr. C. E. Henderson, Assistant City Engineer of Port 
Arthur, Ontario. since 1910, has been appointed City Engineer 
of St. Augustine, Fla. Mr. Henderson graduated from the 
University of Illinois in 1906. He was afterward in the service 
of the Missouri, Kansas & Texas Lines as Assistant Engineer 
of Maintenance-of-Way, and still later was with the Chicago, 
Minneapolis & St. Paul Ry. as Assistant Engineer of Masonry 
Construction, Department of Bridges and Buildings. In 1909 
he was appointed Instructor of Civil Engineering at the 
University of Illinois, leaving there a year later to enter the 
employ of the City of Port Arthur. 

Mr. W. O. Thompson, since 1907 District Master Car Builder 
at Buffalo, of the New York Central Lines West of Buffalo, 
has been appointed Superintendent of Rolling Stock, with 
headquarters at Cleveland. Mr. Thompson started his railroad 
career in 1880 as clerk with the Fort Wayne, Jackson & 
Saginaw Ry., later becoming a locomotive engineman on that 
road. In 1890 he was appointed traveling engineer of the 
Lake Shore & Michigan Southern Ry., and three years later 
was made dispatcher. In 1901 he entered the service of the 
New York Central as General Locomotive Inspector, and the 
following year was appointed Superintendent of Motive Power 
of the Rome, Watertown & Ogdensburg Ry., which position he 
held up to the time of his recent promotion. 

Mr. Julius E. Willoughby, M. Am. Soc. C. E., formerly 
Assistant Chief Engineer of the Atlantic Coast Line R.R., 
has been appointed Chief Engineer. Mr. Willoughby succeeds 
the late Edward B. Pleasants, whose death was noted in issue 
of Sept. 2. After graduation from the University of Alabama 
in 1892, Mr. Willoughby entered the service of the Louisville 
& Nashville R.R. as traveling land agent. Eight years later 
he was made Principal Assistant Engineer of Construction on 
new lines in Alabama, and in 1901 was appointed Engineer of 
Construction on the Alabama & Florida division of the road. 
In 1902 he was appointed Division Engineer of the Knoxville, 
LaFollette & Jellico R.R., later becoming Chief Engineer. He 
returned to the service of the Louisville & Nashville in 1905 
as Engineer of Construction, and in 1912 was appointed Chief 
Engineer of the Caribbean Construction Co., building a rail- 
road in Haiti that year. In 1913 he was appointed Assistant 
Chief Engineer of the Atlantic Coast Line. 
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John E. Thompson, a member of the firm of the Quincy 
Iron Co., of New York City, died at his summer home in 
Warren, R. I., on Sept. 26, from heart failure. He was 75 
years of age. 

William Herod, a well-known builder of Brooklyn, N. Y., 
died on Sept. 28 at Los Angeles, Calif., while on a trip to the 
Panama-Pacific Exposition and the Panama Canal. He was 
6S years old, 

J. W. Bookwalter died at San Remo, Italy, on Sept. 25, 
at 76 years of age. He had been connected with James 
Leffel & Co., of Springfield, Ohio, for half a century, up to 
the time of his death. He was born in Fountain County, 
Indiana. 


Charles E. Litter, of Chillicothe, Ohio, died on Sept. 
23 from a fractured skull following a fall from a scaffold 
the day previous while supervising the construction of a 
grain elevator at Climax, Mich. Mr. Litter was a member 
of a Chicago engineering concern which was building the 
elevator. He was 40 years of age. 

Henry C. Shaw, Vice-President of the A. Garrison Foundry 
Co., died suddenly on Sept. 27, at the age of 61. Death was 
due to an attack of acute indigestion. He was born in Pitts- 
burgh on Feb. 26, 1854, and was the son of the late Dr. 
Thomas Wilson Shaw. Mr. Shaw was a graduate of the 
Rensselaer Polytechnic Institute in civil engineering. Before 
his association with the A. Garrison Foundry Co. he was 
connected with the Lewis Foundry and Machine Co. 
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Richard R. Williams, son of John Williams, the founder 


(in 1855) of “Iron Age,” and brother of David Williams, wh 
in 1868 became sole proprietor of that magazine, died at his 
home in Glen Ridge, N. J.. on Sept. 30, at the age of 


Doctor Williams was born in Ireland He first studied law 
but later entered the Union Theological Seminary and w 
ordained a minister in 1870. He received a charge at Can 
joharie, N. Y., as pastor of the Dutch Reformed Church, an: 
remained there for 14 vears In 1883 he gave up the mir 
istry and went to New York to join the staff of “Iron Age 
as editor of the Hardware Department Doctor Williams 
was one of the organizers of the Hardware Club of New 
York City and was twice its president 


Clinton Stephens, formerly a member of the enginee 
ing and contracting firm of Stephens & (Rourke, of New 
York City, and recently proprietor of the Clason Point Amuse 
ment Park of that city, died at South Bay, N. Y¥ his birth 
place, on Oct. 2, at Sl years of age. Mr. Stephens handled 
contracts to construct the Erie Canal enlargement and the 
Erie R.R., the Albany & Susquehanna R.R., the Shawan 
zunk Mountain tunnel, the Hawks Mountain tunnel and the 


Haverstraw tunnel In 1897 he received a contract to drive 
the San Hilario tunnel, which was to drain silver mines in 
central Mexico. He transported workmen and plant into 


Mexico and commenced construction. But the next vear he 
and his men were attacked by a mob of Mexicans and Indians, 
who killed three superintendents and many workmen, while 
Stephens himself narrowly escaped a similar fate. The plant 
was left in ruins With Mr. John O'Rourke, Mr. Stephens 
handled a large amount of work for the New York Aqueduct 
commissioners and for the New York & New England R.R 


William Watson, M. Am. Soc. C. E., Professor of Mechanical 
Engineering at the Massachusetts Institute of Technology 
from 1865 to 1873 and Secretary of the American Academy 
of Arts and Sciences since 1884, died at his home in Boston 
on Sept. 30, at the age of 81. Professor Watson was born 
at Nantucket, Mass., and was graduated from Harvard Col- 
lege in 1857, taking the Boyden prize in mathematics. He 
then became an instructor in mathematics Later he took a 
special course at the Ecole National des Ponts et Chausées 
in Paris, and upon his return to this country became univer- 
sity lecturer at Harvard. The information on _ technical 
education collected by him in Europe was made the basis 
of the plan of organization of the Massachusetts Institute 
of Technology in 1864. Professor Watson was United States 
Commissioner to the Vienna Exposition in 1873 and a mem 
ber of the international jury of the Paris Exposition in 
1878. He was Honorary President of the Paris Congress of 
Architects and Vice-President of the International Con- 
gress of Hygiene in 1878; Honorary President of the Engi- 
neering Section of the French Association for the Advance- 
ment of Science for several terms and Vice-President of 
the International Congress of Construction in 1880. He was 
the author of many works on technical education and sci- 
ence, engineering and architecture. 
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COMING MEETINGS 
NATIONAL VPAVING BRICK MANUFACTURERS ASSOCIA- 
TION. 
Oct. 11-12. Secretary, Will I. Blair, Engineers Bldg 
land, Ohio. 

AMERICAN SOCIETY OF MUNICIPAL IM? ROVEMENTS 

Oct. 12-14. Annual convention at Dayton, Ohio. Secretary, 

Charles Carroll Brown, 702 Wulsin Bldg., Indianapolis, Ind 


AMERICAN RAILWAY BRIDGE AND BUILDING ASSOCTA- 
TION 


Oct. 19-21. Annual meeting, at Detroit, Mich. 
c. A. Lichty, 319 N. Waller Ave., Chicago. 


ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 
Oct. 18-24. Annual meeting in Chicago. Secretary, J. A. 
Andrencetti, C. & N. W. Ry., Chicago, II. 


MAINTENANCE OF WAY AND MASTER PAINTERS’ ASSO- 
CIATION. 
Oct. 19-21. Annual meeting in St. Louis. 
Goodwin, C. R. L. & P. R.R., Eldon, Mo. 


NATIONAL MUNICIPAL LEAGUE. 
Nov. 17-19. Annual meeting in Dayton, Ohio. Secretary 
Cc. R. Woodruff, North American Bldg., Philadelphia, Penn 


SAN FRANCISCO MEETINGS 


AMERICAN ELECTRIC RAILWAY ASSOCIATION. 
Oct. 4-9. Secretary, E. B. Burritt, 8 West 40th St., New York 
City 
AMERICAN ELECTRIC 
ASSOCIATION. 


Oct. 4-9. Secretary, H. G. McConnaughy, 165 Broadway, New 
York City. 


Cleve- 


Secretary, 


Secretary, T. I 
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Engineers’ Society of Western Pennsylvania— Beginning 
Oct. 1, announcement of positions open and men available will 
be published twice a month in the bulletin of the 
Western Pennsylvania 


carried on by the 


Engineers’ 


Society of The employment bureau is 


Hiles 


secretary, Elmer K 


will be 
date 
Exchanges at 


American Builders’ Week 
Oct. 18 to 23 The 


Association of Builders 


celebrated in San 
fixed by the 
their 
held in Columbus, Ohio, in January, 1915 


Fran- 
National 
annual convention 
The program will 
of San Francisco, 

Brick Manufac- 
Lathers, Concrete 


cisco was 


industry 


associations 


be in charge of the entire building 
which 


turers, 


includes the following 
Builders Exchange 


Electrical 


Contracting 


Contractors, Contractors, Erectors’ Association of 
California, General Contractors, Granite Manufacturers, 
Club, Master 

Decorators, Master Plumbers, 
Rock, Sand 
Contractors The 


E. T. Thurston is general secretary, 57 


Lum- 
Painters and 
Planing Mill 
and Sheet Metal 
John D. MeGilvray 
Post St., San Francisco. 


Masons guilders, 
Master 


Gravel 


bermen’'s and 
Plasterers, 
Owners 


and Association 


general chairman is 
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Automatic Coupler for Freight Trucks 

An automatic coupler for 
such as are used in 
Edward Fitzgerald, 


motor and trailer freight 
freighthouses, 


trucks, 
been invented by 
foreman of the Chicago & 
Eastern R.R. at now Guilford S&S. 
Wood, of Chicage On the forward end of each truck is a 
malleable-casting bumper with a horizontal %-in. round-rod 
bail or half-link supported in front and slightly above it. On 
the rear of each truck is a forked coupler head 
engaging the forward-end link and locking the latter in place 
with a latch, or trigger. The top of the latch is extended as 
a bell crank so that the latch easily lifted to dis- 
connect two coupled trucks \ cross-rod and link much as 
with the M. Cc. B couplers, facilitate 


has 
freighthouse 
and is 


Chicago, made by 


malleable 


may be 


are used standard ear 


FITZGBRALD AUTO-TRUCK COUPLER 
The 
bumper 


lower arm of the 
head 


uncoupling 
forward-end 


forked 
before the link 


head engages the 
strikes the slot 
base 

being 
leveled, as 
and 5% in. vertical 


Trucks in coupled do not have to be carefully 
horizontal spread in the 
flare of the fork. This 
reported to have contributed much to the success of the power- 
trucking system employed in the Twelfth St. 


the Chicage & Bastern 


cen- 
tered o1 there is 7% in 
link device is 
freighthouse of 
Illinois R.R. at Chicago 


+ * * 


Another Thin-Plate Air-Compressor Valve 


\ new automatic air-compressor valve of the thin flat-plate 
type, termed the “Simplate,” has been developed by the Chicago 
Pneumatic Tool! Co. for its line of 
of three concentric flat over ports and 
held to the volute The fitted 
to pockets in a keeper placed over the valve, and this keeper 
has guides for the ring plates 


compressors. It consists 
annular 


springs are 


rings seated 


seats by springs 

Each ring has its own springs, 
Thus at low speed 
will open as higher speed 
three will when the 
The area of opening 
meet the requirements A 
typical cross-section of the valve is shown in the accompany- 


so that the rings can move independently 


only one ring will open; a second 
and the 
running at full 


automatically to 


requires greater capacity, open 


compressor is speed. 
is thus varied 
ing sketch 
For the inlet valve the 
and are so calibrated 
say, 4 -0z 


light tension 
will open at, 


and the inner 


springs are of 
that the outer ring 
pressure, the middle 


very 
plate 
ring at 1-0z., 
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ring at 2%-oz, This secures the benefit of the varied openi 
of the different plates when the piston speed is changed. Ff 


the discharge valve, springs of heavier tension are used. T 


Valve Seat 


FLAT RING VALVE FOR AIR COMPRESSORS 
valves work noiselessly, 


used for either 


require no 
high-pressure or 


lubrication, and 
low-pressure service. 


may tre 


* * * 
Collapsible Horses for “Street Closed” Sign 
A novel type of folding horse for closed-street warning 
signs has been developed by H. W. Allard, of the Dralla 
Manufacturing Co., 24 Springdale Ave., East Orange, N. J 
A pair open and one horse folded up are shown in the accom 
panying view. It may be seen that each pair of steel-pipe 


DRALLA FOLDING HORSE WITH “STREET CLOSED” SIGN 
legs is fastened to a light cast saddle, holding the signboard 
on edge, and that the saddles are hinged at the top. A set 
of four horses folds together to about 10 in. thickness and 
is much more easily transported from one piece of local work 
to another than the rigid supports usually employed. 
* * * 
T-Square for Inking Over Fresh Lines 

A T-square with three 
recently been patented by 
New York City. 
the bar; by 


working edges on the bar has 
E. R. Ruehle & Co., 119 Fulton St., 
The third edge is furnished by a stop along 
means of this addition the draftsman’'s triangle 


T-SQUARE FOR INKING OVER FRESH LINES 


the tracing. 
drawing without 


can be slid along the board but held clear of 
Additional ink lines can be placed on a 
waitine for any fresh lines beneath to dry 








